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ABSTRACT
Objective: To assess the effects of the combination of SAMe
(S-adenosylmethionine) 200 mg and Lactobacillus plantarum (L.
plantarum) HEAL9 1 × 109 CFU for the overall symptomatology of mildto-moderate depression.
Methods: This 6-week randomized, double-blind, placebo-controlled
study included subjects aged 18–60 years with mild-to-moderate
depression (according to ICD-10 diagnostic criteria) recruited from
September 17, 2018, to October 5, 2018. Difference between groups
in change from baseline to treatment week 6 on the Zung Self-Rating
Depression Scale (Z-SDS) was the primary outcome. Comparisons
between groups in change from baseline to treatment week 2 of the
Z-SDS and from baseline to treatment weeks 2 and 6 of other scales
(related to insomnia, anxiety, irritable bowel syndrome, and health
status) were also analyzed.
Results: Ninety patients were randomized to SAMe plus L. plantarum
HEAL9 (n = 46) or placebo (n = 44) groups. A greater reduction for the
new combination compared to placebo was seen at treatment week 6
in the Z-SDS total score (P = .0165) and the core depression subdomain
(P = .0247). A significant reduction in favor of the combination was
shown at treatment week 2 for the Z-SDS total score (P = .0330),
the cognitive and anxiety subdomains (P = .0133 and P = .0459,
respectively), and the anxiety questionnaire (P = .0345). No treatmentrelated adverse events occurred.
Conclusions: Supplementation of SAMe and L. plantarum HEAL9
in adults with subthreshold or mild-to-moderate symptoms of
depression resulted in fast and clinically relevant effects after 2 weeks.
The combination was safe and significantly improved symptoms of
depression, anxiety, and cognitive and somatic components. The effect
of this novel product is independent from the severity of the symptoms
unlike traditional antidepressants available on the market that have
minimal benefits for subthreshold or mild-to-moderate symptoms.
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M

ajor depressive disorder substantially
contributes to global disease burden given that
it is estimated to affect 4.4% of the world population.1
The moderate-severe levels of depression, which are
frequent in primary care, account for two-thirds of the
total number (322 million) of cases.1 The diagnosis of
major depressive disorder is based on objective criteria.
For example, the International Classification of Diseases,
Tenth Revision (ICD-10)2,3 categorizes depressive
episodes into different groups according to the number
of symptoms present, distinguishing between mild,
moderate, and severe depression. A similar approach,
with some differences, is followed by the Diagnostic and
Statistical Manual of Mental Disorders, Fifth Edition
(DSM-5).4
However, often, patients with depressive symptoms
observed in clinical practice do not reach the minimum
diagnostic criteria for major depressive disorder and
therefore are described as having minor, subthreshold,
or subclinical depression. Although this condition can
significantly interfere with daily life, the therapeutic
strategies to manage such groups of patients remain
mostly undefined.5,6
Although antidepressant drugs such as tricyclic
antidepressants (TCAs) or selective serotonin reuptake
inhibitors (SSRIs) are considered to be standard of
care for depression treatment and superior to placebo,
their use in subthreshold depression is controversial.7
Moreover, the effect size of antidepressant drugs
is strictly associated with the baseline severity of
symptoms, with significant improvements in patients
with severe depression and minimal changes in those
with subthreshold mild-to-moderate levels.8
Food supplements or probiotics have been studied
as adjunctive therapy to antidepressant drugs and
psychotherapy for mild-to-moderate forms of
depression.9 Among the studied supplements, the effect
of the putative antidepressant S-adenosylmethionine
(SAMe) may be due to its capability to attenuate
oxidative and nitrosative stress that is partially similar
to that of SSRIs.10,11
The modulation of the affective and cognitive
function of the central nervous system has gained
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METHODS
Study subjects were recruited from 10 Italian general
practitioners (GPs). The study protocol, the informed
consent document, and all types of subject recruitment
information were reviewed and approved by the
Independent Ethics Committee for Nonpharmacologic
Clinical Investigations in Genova, Italy (approval number
2018/08).
The investigators obtained written consent from each
subject before performing any protocol-related activities.
The study was registered at ClinicalTrials.gov (identifier:
NCT03932474). Patient recruitment took place from
September 17, 2018, to October 5, 2018.
Study Design and Patient Selection
Subjects who met the following criteria were enrolled
in the study: men and women aged 18–60 years with
signed and dated written informed consent; diagnosis of
recurrent mild-to-moderate depressive disorders according
to ICD-10/F33 criteria; Z-SDS raw score between 41 and 55;
and ability to comply with the requirements of the entire
study.
Subjects were excluded if they met any of the following
criteria: pregnant or breast-feeding women, presence of ≥ 1

dependency disorder; bipolar disorder; schizophrenia; or
other personality disorder), treatment with psychotropic
drugs (antipsychotics, anxiolytics, hypnotics, or sedatives), or
oral consumption of food supplements (only multivitamins,
salts, and trace elements were accepted).

Study Assessments
At baseline, patients with symptoms of mild-to-moderate
depression according to ICD-10 diagnostic criteria were
asked to complete the Z-SDS questionnaire and were
selected for the study if their total score was between 41
and 55. Eligible subjects were then randomized (ratio
1:1) to receive either SAMe plus L. plantarum HEAL9
(1 × 109 CFU/dose) or placebo over a period of 6 weeks (42
consecutive days) following a computerized randomization
list previously prepared for each GP. A block randomization
(block size = 4) ensured a balance in treatment assignment
over time. The GPs allocated a treatment number according
to the chronological order of arrival of each subject at
baseline. Both the patient and the GP were blinded to the
assigned treatment. During the study, the GP had a set of
individual sealed decoding cards, each corresponding to a
treatment number in case unblinding would be needed due
to a serious, product-related adverse event.
Demographic data and details regarding medical
history, physical examination, and any intake of previous
or concomitant medication were collected. Subjects also
completed a booklet of the following questionnaires: Zung
Self-Rating Anxiety Scale (Z-SAS),19 Insomnia Severity
Index (ISI),20 Birmingham IBS symptom questionnaire
(B-IBS),21 and EQ-5D-3L.22,23 All questionnaires were
administered at the intermediate visit (day 14 ± 2) and at the
end of the study (day 42 ± 2). During the last visit, subjects
had to return unused products.
Zung Self-Rating Depression Scale
The Z-SDS is the questionnaire adopted for the evaluation
of the primary endpoint.24 It is a norm-referenced selfadministered scale widely used for measuring depression
levels. The Z-SDS consists of 20 items that explore
psychological and physiologic symptoms rated by the
subjects according to how each applied to them within the
past week by a 4-point Likert scale ranging from 1 (none or
a little of the time) to 4 (most or all of the time). Items have
been selected on the basis of previous factor analytic studies
of depression symptoms. The Z-SDS has been implemented
in clinical research related to behaviors and mental disorders
for the evaluation of depression levels over time.25
Interventions
Subjects received an oral tablet formulation containing
SAMe 200 mg and L. plantarum HEAL9 1 × 109 CFU or an
inert oral tablet formulation (placebo). The 2 tablets were
indistinguishable (ie, identical in shape, size, color, and
taste). At baseline, each subject received 1 kit containing 45
tablets and directly ingested the first tablet. Subjects took 1

For reprints or permissions, contact permissions@psychiatrist.com. ♦ © 2020 Copyright Physicians Postgraduate Press, Inc.
e2

Prim Care Companion CNS Disord 2020;22(4):19m02578

You are prohibited from making this PDF publicly available.

interest in recent years due to extensive studies of microbiota
even in patients with major depressive disorder.12,13 In
previous randomized, double-blind, placebo-controlled
studies,14,15 the probiotic bacteria Lactobacillus plantarum
(L. plantarum) 299v displayed a significant effect compared
with placebo on stress markers such as cortisol levels. L.
plantarum 299v has also been shown to significantly
decrease symptoms of irritable bowel syndrome.16–18
This 6-week randomized, double-blind, placebocontrolled study aimed to investigate the effects of the oral
combination of SAMe and L. plantarum HEAL9, a probiotic
strain similar to L. plantarum 299v, on patients with
subthreshold or mild-to-moderate depressive symptoms.
The primary objective of this study was to assess the
efficacy of SAMe plus L. plantarum HEAL9 versus placebo
in improving the overall symptomatology of depression after
6 weeks of treatment in subjects with mild-to-moderate
depressive symptoms. This objective was evaluated by
comparing the absolute change in the total Zung Self-Rating
Depression Scale (Z-SDS)19 score from baseline to the end
of treatment between the 2 groups. In the subgroup treated
with the new combination, an explorative analysis was
conducted to assess if the level of improvement in patients’
symptoms at the end of treatment was dependent on the
initial severity of the disease.
The secondary objectives of the study were to evaluate
and compare between groups the effects of treatment on
symptoms associated with depression, including anxiety,
sleep disturbance, and abdominal discomfort. Furthermore,
the overall health status and the assessment of tolerability
and safety were also investigated.

SAMe and L. Plantarum HEAL9 in Depression
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Figure 1. CONSORT Diagram of the Study
Enrollment

Excluded (n = 1)
Not meeting inclusion criteria (n = 1)
Declined to participate (n = 0)
Other reasons (n = 0)

•
•
•

Randomized (n = 90)

Allocation

Allocated to SAMe plus L. plantarum HEAL9
Received allocated intervention (n = 45)
Did not receive allocated intervention
(no study drug intake) (n = 1)

Allocated to placebo (n = 44)
Received allocated intervention (n = 44)

•
•

•

Follow-up

Lost to follow-up (n = 0)

Lost to follow-up
(no postbaseline assessments) (n = 2)

Analysis

Analyzed (n = 44) (intent-to-treat population)
Major protocol violator (n = 5)

•

Analyzed (n = 43) (intent-to-treat population)

• Major protocol violator (n = 3)

Abbreviation: SAMe = S-adenosylmethionine.

tablet daily for 42 consecutive days with a small amount of
water, preferably without food.
Statistical Analysis
A sample size of 88 subjects (44 per group) was calculated
to achieve 80% power to detect a 6-point difference in the
absolute change from baseline to week 6 between groups
with a significance level (α) of 0.05 using a 2-sample t-test.
The size effect was established considering the difference in
mean ± SD Z-SDS score between “nondepressed subjects”
according to DSM criteria (46.8 ± 8.8) and “depressed subjects”
(53.7 ± 8.2).26 Three different analysis sets were planned:
1. Intention-to-treat (ITT): all randomized patients to
whom the study treatment is dispensed and with at
least 1 nonmissing postbaseline assessment in the
primary variable;
2. Per protocol (PP): all patients in the ITT population
who completed the study fully compliant with the
protocol and with no major violation/deviation;
3. Safety population: all randomized patients with at
least 1 documented intake of any study treatment.

Data were summarized as mean with SD and median with
range (minimum and maximum) for continuous variables
and absolute and relative frequency for categorical variables.
The analysis of covariance (ANCOVA) was used for primary
and secondary efficacy analysis, with treatment and center
(GPs) as an independent factor, baseline measure as a
covariate, and change from baseline as a dependent variable.
Results were reported as least-square means for treatment
differences with associated 2-tailed 95% confidence intervals
and corresponding 2-sided P values.
Missing data on the primary efficacy endpoint were
assigned using multiple imputations as the primary
imputation method and with last observation carried
forward (LOCF) as a sensitivity analysis. Missing data on all
the secondary efficacy endpoints were imputed only using
the LOCF approach.
Any relationship between Z-SDS score at baseline and
absolute change at the end of treatment for the SAMe plus
L. plantarum HEAL9 group was evaluated with Spearman
ρ and corresponding P value and then confirmed by graph.
A randomization list was prepared using R statistical
software version 3.5. Statistical analyses were performed
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1. Characteristics of the Study Participants
Characteristic
Age, y
Mean ± SD
Median (range)
Body mass index (kg/m2)
Mean ± SD
Median (range)
Sex
Female
Male
Smoker
Ethnicity
White
Other
Alcohol consumption
Any
Occasional
Daily
Education
Primary school
Lower secondary school
Secondary school
Bachelor degree
Master degree
Postgraduation
Employment
Student
Unemployed
Domestic activity
Employed
Retired
Marital status
Unmarried
Married
Divorced
Widower
≥ 1 child

Placebo
(n = 44)

SAMe Plus
L. Plantarum HEAL9
(n = 45)

All Patients
(N = 89)

47.5 ± 11.90
51.5 (21.0–67.0)

48.6 ± 10.67
51.0 (20.0–65.0)

48.1 ± 11.25
51.0 (20.0–67.0)

24.5 ± 4.64
23.9 (15.4–41.5)

24.1 ± 6.16
23.1 (16.7–58.0)

24.3 ± 5.44
23.6 (15.4–58.0)

35 (79.5)
9 (20.5)
11 (25.0)

38 (84.4)
7 (15.6)
7 (15.6)

73 (82.0)
16 (18.0)
18 (20.2)

42 (95.5)
2 (4.5)

43 (95.6)
2 (4.4)

85 (95.5)
4 (4.5)

25 (56.8)
16 (36.4)
3 (6.8)

23 (51.1)
19 (42.2)
3 (6.7)

48 (53.9)
35 (39.3)
6 (6.7)

1 (2.3)
7 (15.9)
26 (59.1)
0 (0)
10 (22.7)
0 (0)

0 (0)
11 (24.4)
22 (48.9)
3 (6.7)
8 (17.8)
1 (2.2)

1 (1.1)
18 (20.2)
48 (53.9)
3 (3.4)
18 (20.2)
1 (1.1)

0 (0)
5 (11.4)
4 (9.1)
34 (77.3)
1 (2.3)

1 (2.2)
3 (6.7)
11 (24.4)
29 (64.4)
3 (6.7)

1 (1.1)
6 (6.7)
15 (16.9)
63 (70.8)
4 (4.5)

14 (31.8)
20 (45.5)
8 (18.2)
2 (4.5)
30 (68.2)

20 (9/45)
30 (66.7)
6 (13.3)
0 (0)
34 (75.6)

23 (25.8)
50 (56.2)
14 (15.7)
2 (2.2)
64 (71.9)

aData

are presented as n (%) unless otherwise noted.
Abbreviation: SAMe = S-adenosylmethionine.

with SAS version 9.4 (SAS Institute, Inc, Cary, North
Carolina).
RESULTS
Of 91 screened patients, 90 were randomized to SAMe plus
L. plantarum HEAL9 (n = 46) or placebo (n = 44). Eighty-nine
(89) subjects were administered at least 1 dose of treatment
and therefore were included in the safety population. Two
subjects in the study treatment group did not complete
postbaseline assessments and thus were excluded from the
ITT set, which comprised 87 subjects. Furthermore, a total of
8 major protocol violators (3 in the SAMe plus L. plantarum
HEAL9 group and 5 in the placebo group) were not included
in the PP set comprised of 79 subjects (Figure 1).
Demographic data, habits, and socioeconomic
characteristics are summarized in Table 1. No unblinding
occurred. Compliance ≥ 80% was recorded for 95.6% of
treated patients.
Efficacy
Figure 2 shows the trend over time for the Z-SDS score
among the 2 treatment groups. The SAMe plus L. plantarum

HEAL9 group had a greater reduction in Z-SDS total score
compared to placebo at both treatment week 2 (P = .0330)
and treatment week 6 (P = .0165) (Table 2).
With regard to the Z-SDS subdomains, the difference
between groups from baseline to the end of treatment was
statistically significant (P = .0247) for the core depressive
factor, in favor of new treatment. Evaluation of the
subgroup of patients treated with SAMe plus L. plantarum
HEAL9 showed that the baseline Z-SDS total score did not
influence the degree of score reduction observed at the end
of treatment (ρ = 0.01, P = .9684) (Figure 3). In addition, after
14 days of treatment, the decrease in scores for both cognitive
and anxiety factors was statistically higher for SAMe plus
L. plantarum HEAL9 compared to placebo (P = .0133 and
P = .0459, respectively) (Table 2).
The analysis of change from baseline to the end of
treatment of scores from the other questionnaires showed
no statistically significant difference between groups. A
higher reduction in favor of the new treatment in the B-IBS
total score compared to placebo was noted but did not reach
statistical significance (P = .0854). The absolute reduction
in Z-SAS total score after 14 days of treatment showed a
statistically significant improvement in favor of SAMe plus
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2. Z-SDS Scores Over Time
60
Placebo
SAMe plus Lactobacillus plantarum HEAL9

58
56
∆ V1-V0
–2.78 (–5.33 to –0.23)
P = .0330

52
50
48
46

48.0
48.0

47.8
43.4

Z-SDS Score

44

∆ V2-V0
–3.55 (–6.43 to –0.67)
P = .0165

42

41.0

40

40.4

38

37.3

36
34
32
30
28
26
24
22
20
Baseline
(day 0)

Intermediate
Visit
(day 14)

Intermediate
Visit and End
of Treatment

End of
Treatment
(day 42)

Abbreviations: SAMe = S-adenosylmethionine, Z-SDS = Zung Self-Rating
Depression Scale.

L. plantarum HEAL9 (P = .0345); however, this result was not
confirmed at the end of treatment (P = .3418).
Safety
Adverse events occurred in 1 subject treated with placebo
(rash, erythema, and itching) and in 2 subjects treated with
the new combination (reduced appetite and depression).
These adverse events were regarded as not related to the
study products.
DISCUSSION
This randomized, double-blind, placebo-controlled study
showed the superior efficacy of a combination of SAMe and
L. plantarum HEAL9 compared to placebo and its good
safety profile for patients with subthreshold and mild-tomoderate depressive symptoms based on patient-reported
outcome measures in a primary care setting.
The superiority of the new product versus placebo is
expressed by the statistically significant difference of the
mean absolute change of the Z-SDS total score (both ITT
and PP sets) from baseline to the end of treatment after 6
weeks (primary endpoint).
A statistically significant difference between groups in
absolute change in the Z-SDS total score was evident after 2
weeks as well as in the Z-SDS cognitive and anxiety factors
and Z-SAS total score, thus highlighting a rapid onset of
action of the new combination treatment.

Several previous studies27–29 assessed the benefits of
treatment with SAMe for mild-to-moderate depressive
symptoms. The efficacy of SAMe on depressive syndrome has
been highlighted since the nineties and has been evaluated
in many depression settings. In a double-blind randomized
trial,27 the addition of SAMe to an SRI provided a significant
improvement and good safety profile compared to placebo
in SRI-resistant patients with major depressive disorder.
In a small, open-label, randomized, observational study,28
the 3-month administration of SAMe plus betaine versus
amitriptyline in 64 subjects with mild depression (diagnosed
according to the Z-SDS) provided promising results. In a
review by Carpenter and colleagues,29 the majority of
randomized clinical studies showed the superiority of
SAMe in monotherapy compared to placebo in subjects with
mild-to-moderate depressive symptoms. Moreover, SAMe
is among the recommended first- or second-line “natural”
treatment alternatives to the conventional antidepressants
for mild-to-moderate depressive disorders by the Canadian
Network for Mood and Anxiety Treatments 2016.30
The 6-week duration of the present study can be considered
appropriate according to a systematic review12 of trials that
evaluated SAMe compared with placebo or conventional
antidepressants (mean of 5.3 weeks).
The small number of adverse events observed in this
study (judged unrelated to the treatment) and the high rate
of patient compliance highlights the good safety profile of
the combined treatment.
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Table 2. Z-SDS Scores (intention to treat) of the Study Population
Z-SDS total score
V0
Mean ± SD
Median (range)
ΔV1-V0
ΔV2-V0
Core depressive factor
ΔV1-V0
ΔV2-V0
Cognitive factor
ΔV1-V0
ΔV2-V0
Anxiety factor
ΔV1-V0
ΔV2-V0
Somatic factor
ΔV1-V0
ΔV2-V0

Placebo
(n = 44)

SAMe Plus
L. Plantarum HEAL9
(n = 43)b

Difference

P Value

48.0 ± 4.16
48 (41–56)
−3.7 (−5.6 to −1.81)
−6.35 (−8.51 to −4.19)

47.8 ± 4.05
48 (41–55)
−6.48 (−8.43 to −4.54)
−9.9 (−12.1 to −7.71)

−2.78 (−5.33 to −0.23)
−3.55 (−6.43 to −0.67)

.0330
.0165

−1.3 (−2.24 to −0.37)
−2.02 (−3.09 to −0.95)

−1.82 (−2.78 to −0.87)
−3.66 (−4.75 to −2.57)

−0.52 (−1.77 to 0.73)
−1.64 (−3.07 to −0.22)

.4097
.0247

−0.51 (−1.2 to 0.18)
−1.51 (−2.25 to −0.77)

−1.69 (−2.4 to −0.99)
−2.32 (−3.07 to −1.57)

−1.18 (−2.11 to −0.25)
−0.81 (−1.8 to 0.18)

.0133
.1068

−0.62 (−1.08 to −0.17)
−1.26 (−1.76 to −0.76)

−1.25 (−1.71 to −0.78)
−1.65 (−2.16 to −1.14)

−0.62 (−1.24 to −0.01)
−0.39 (−1.06 to 0.28)

.0459
.2471

−0.89 (−1.29 to −0.5)
−1.06 (−1.41 to −0.7)

−1.15 (−1.56 to −0.75)
−1.34 (−1.71 to −0.98)

−0.26 (−0.79 to 0.27)
−0.29 (−0.76 to 0.19)

.3324
.2363

aResults are reported as least-squares means with associated 2-tailed 95% CI and P value, except for Z-SDS

total score at V0 that is reported as mean ± SD and median with range (minimum–maximum).

bAt the intermediate visit a patient assigned to SAMe plus L. plantarum HEAL9 did not compile the

questionnaires (n = 42).
Abbreviation: SAMe = S-adenosylmethionine.

Figure 3. Relationship Between Z-SDS Score at Baseline and Absolute Change at the
End of Treatment (SAMe plus L. plantarum HEAL9)
20
Spearman rho = 0.01 (P = .9684)

Z-SDS Score (∆V2-V0)

10

0

−10

−20

−30

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

Baseline Z-SDS Score

Abbreviations: SAMe = S-adenosylmethionine, Z-SDS = Zung Self-Rating Depression Scale.

In conclusion, supplementation with SAMe and L.
plantarum HEAL9 in adults with subthreshold or mild-tomoderate symptoms of depression showed fast and clinically
relevant effects after 2 weeks of intake. The combination was
proved to be safe and showed significant effects on symptoms
of depression, including anxiety and cognitive and somatic

components. This novel therapeutic combination appears to
have effects independent from the severity of symptoms and
is an alternative to the traditional antidepressants available
on the market today.
Since both TCAs and SSRIs are characterized by either
slow onset of action31 or efficacy that is dependent on the
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baseline severity of symptoms,9 it might be speculated that
the action of the combination of SAMe and L. plantarum
HEAL9 on depressive symptoms involves mechanisms of
action somehow different from those of TCAs and SSRIs.
Limitations of the present study include the relatively small
number of subjects and the limited time period of 6 weeks
of treatment, hence no long-term conclusions can be drawn.
Also, the Z-SDS was used without including professional
psychiatric evaluation. Thus far, this is the only study to

