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A B S T R A C T

Purpose: To evaluate the effects of increased endogenous Antisecretory Factor (AF) synthesis using specially
processed cereals (SPC) in a sample of patients with defined unilateral Meniere’s disease (MD), compared to the
results of a treatment protocol of intravenous glycerol and dexamethasone.
Materials and methods: Twenty-six patients with unilateral MD were divided in 2 groups and treated with SPC
and with intravenous glycerol and dexamethasone for 24 months. Audio-vestibular evaluation was performed
before (T0) and every six months. The number of vertigo spells were evaluated before and after therapy and the
Efficacy Index (EI) was calculated. Questionnaires for hearing loss, tinnitus and quality of life were administered.
Results: EI decreased in the SPC group after 18 (T18) (p = .0017) and 24 (T24) months of therapy (p = .0111).
There was a significant reduction for tinnitus score in the SPC group at T24 (p = .0131). No significant dif-
ferences were found between the two groups at T0 (p = .4723), while a significant difference was found at T24
(p = .0027). Quality of life showed a significant improvement in daily activities in the SPC group (p = .0033)
compared to the infusion therapy group. No statistically significant changes in PTA thresholds were found in
both groups between T0 and T24.
Conclusion: The preliminary results of our study show a significant reduction of vertigo spells and a positive
effect on tinnitus severity and on quality of life in patients with unilateral MD treated with SPC and when
compared to patients treated with intravenous glycerol and dexamethasone. No effects on hearing thresholds
were noted in both groups.

1. Introduction

Meniere's disease (MD) is a clinical condition characterized by
spontaneous vertigo episodes associated with fluctuating hearing loss,
tinnitus and aural fullness in the affected ear [1]. The average age of
onset is 40 to 50years, and the incidence is about 17 to 500 per
100.000. Current evidence suggests that the pathophysiological me-
chanism underlying typical symptoms of MD is the distension of the
membranous labyrinth caused by the presence of endolymphatic

hydrops (EH) in the inner ear [2,3].
Histopathological findings suggest an overproduction and/or a de-

crease in the absorption of endolymph as possible causes of EH.
However, EH alone cannot explain the pathophysiology of cochlear and
vestibular symptoms; accumulating evidence suggests that the causes of
MD symptoms are multifactorial and involve different pathogenic me-
chanisms [4–7].

Hereupon, among treatments proposed for MD, none has shown a
reasonable and shared evidence of efficacy [8–12]. The first-line
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treatment commonly includes dietary modification such as restriction
of salt, caffeine and alcohol intake; however, there is no evidence from
randomized controlled trials that supports the effectiveness of dietary
restriction in MD [13]. Several drugs have been proposed for MD, both
for acute attacks (dimenhydrinate, benzodiazepines), and as a pro-
phylactic therapy (betahistine, β-blockers, diuretics), although evi-
dence of their efficacy is lacking [14,15].

Intratympanic gentamicin has been proposed for intractable cases,
although controversy about dosage and method still exists [16].

Recently, numerous studies focused on the possibility that fluid and
ion homeostasis in the inner ear may play a role in the pathogenesis of
MD [17] with a possible role of genetic factors [18]. Based on this, some
experiences have been developed on the possible action of the Anti-
secretory Factor (AF) in the treatment of MD [19–24]. AF is a 41 kd
protein, produced mainly in pituitary gland in response to infection. It
was originally isolated because of its ability to inhibit diarrhoea. En-
dogenous AF activity increases after exposure to bacterial toxins [25]
and in combination with the immune system plays a role in the innate
defence against the inflammatory and secretory components of diar-
rheal diseases [26].

It has been hypothesized that AF can act as a modulator of water
and ions by regulating the homeostasis of chloride through the mem-
branes interacting with the aquaporins [27]. Some im-
munohistochemical studies confirmed the presence of AF and flotillin-1
binding protein in the inner ear of rats and humans [19,28].

AF activity can also be increased by the intake of specially processed
cereals (SPC) optimized to increase endogenous AF plasma levels [21].
Clinical studies have shown that intake of SPC can improve the clinical
outcome not only in patients suffering from diarrhoeal diseases, but
also in patients suffering from inflammatory bowel diseases [29], en-
docrine diarrhoea [30], and mastitis [26].

A 14–28 day period of SPC intake is necessary to obtain a significant
AF plasma concentration, although an increased AF response is
achieved after two to three days, when it comes to a second period of
intake of SPC. Thus, there exists some sort of ‘biological memory’ for
the human capability of AF synthesis, and the first period of intake of
SPC seems to be responsible for the ‘priming’ of the secondary enhanced
AF response [30].

In the last decade, the use of SPC-flakes has been proposed to in-
crease endogenous AF synthesis to improve symptoms of MD with
controversial results [20,22–24]. In a recent study, Scarpa et al. noted
that, in a 12-month period, patients with unilateral MD treated with
SPC showed a decrease in the number of vertigo attacks, a reduction in
the discomfort produced by tinnitus and a better quality of life, com-
pared to the patients treated with a pharmacological protocol including
intravenous glycerol and dexamethasone [31].

The aim of this study is to evaluate the effects on hearing, tinnitus,
dizziness and quality of life of increased endogenous AF synthesis using
SPC administration over a 24-month period in a sample of patients with
defined unilateral MD not responding to dietary restrictions and drug
treatment, and compare the results to a treatment protocol of in-
travenous glycerol and dexamethasone.

2. Materials and methods

2.1. Patients

Twenty-six (8 males and 18 females) patients with a diagnosis of
definite MD according to the Baràny Society criteria [1], evaluated
between January 2017 and January 2019, were enrolled in this mul-
ticentre prospective cohort study.

Inclusion criteria were age between 18 and 65 years, a clinical di-
agnosis of unilateral MD, no response to dietary restrictions (salt, caf-
feine and alcohol intake) and pharmacological treatment (betahistine,
48 mg/day).

Exclusion criteria were a clinical diagnosis of bilateral MD,

ipsilateral or contralateral middle ear pathology, previous treatment
with intratympanic steroids, contralateral SNHL, retro-cochlear pa-
thology, previous ear surgery, previous intake of SPC-flakes.

2.2. Experimental treatment

The patients were divided into two groups. The first group (SPC
group) included 13 patients (10 females and 3 males, mean age
51.8 ± 15.4) that were treated with SPC-flakes, Piam Farmaceutici
S.p.A, Italy. Patients took cereals twice a day, at a dose 1 g/kg of body
weight/day, in accordance with previous studies [20,23,24] and with
the recommendation by the SPC manufacturer for 30 consecutive days
each other month for twelve cycles. The second group (IT - infusion
therapy group) included 13 patients (9 females and 4 males, mean age
53.76 ± 12.6) treated with infusion therapy consisting of 10% gly-
cerol, 250 ml/day in 200 ml/h infusion rate and dexamethasone 8 mg/
2 ml per day in single bolus and pantoprazole 40 mg per day, diluted in
100 ml of 0.9% sodium chloride. Patients in the IT group were treated
each month for 3 consecutive days.

Total duration of treatment for both groups was 24 months.

2.3. Audio-vestibular evaluation

All patients underwent an anamnestic interview, full otolaryngology
examination, an audio-vestibular test battery with pure tone audio-
metry (PTA), acoustic immittance test and vestibular bedside ex-
amination.

All patients were asked to self-compile a clinical report with the
number of vertigo spells for the entire duration of the study.

Audio-vestibular examination was performed 6 months before
starting therapy (T0), at 6 months (T6) at 12 months (T12), at
18 months (T18) and at 24 months of therapy (T24).

PTA was measured at frequencies of 125, 250, 500, 1000, 2000,
3000, 4000, and 8000 Hz using Piano Clinical Audiometer (Inventis,
Padua, Italy); data from the frequencies 500, 1000, 2000 and 4000 Hz
were used in the study.

Acoustic immittance measures were performed to evaluate the
functional integrity of the eardrum and middle ear using tympanometry
and acoustic stapedial reflex tests (AT 235 Tympanometer
Interacoustics, Denmark).

The bedside vestibular examination was performed by video-gog-
gles (GN Otometrics, Taastrup, Denmark).

Vertigo spells were elaborated based on the self-compiled clinical
report calculating the Efficacy Index (EI) 18 and 24 months after be-
ginning of therapy.

The EI after 18 months of therapy was calculated using the formula
[Y/X × 100] where (Y) is the mean of the number of vertigo spells/
month after 18 months of therapy and (X) is the mean of the number of
vertigo spells/month for a 6 month-period before starting treatment
(pre-treatment period).

The EI after 24 months of therapy was calculated using the formula
[Z/X × 100] where (Z) is the mean of the number of vertigo spells/
month during the last 6 months of therapy (after 24 months of therapy)
and (X) is the mean of the number of vertigo spells/month for the pre-
treatment period (6 months before therapy).

Based on the result obtained, the patients were divided into six
classes according to the AAO-HNS criteria [35] (Table 1).

2.4. Self-assessment questionnaires

Self-assessment questionnaires regarding hearing loss (Hearing
Handicap Inventory for Adults, HHIA [32]), tinnitus (Tinnitus Han-
dicap Inventory, THI [33,34]), and quality of life (QoL) (Functionality
Level Scale, FLS, AAO-HNS [35]) were administered at T0 and T24.
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2.5. Statistical analysis

MedCalc Statistical Software version 19.1.7 (MedCalc Software
bvba, Ostend, Belgium; https://www.medcalc.org) was used to perform
statistical analysis. The t-test was used to compare the numerical values
within the two groups before and at different treatment timepoints.

3. Results

3.1. Hearing assessment

PTA thresholds in both groups are shown in Fig. 1.
In the SPC group, average PTA was 46.7 dB at T0 and 46.5 dB at T24

(p = .9913). In the IT group, the mean PTA was 51.4 dB both at T0 and
T24 (p= .9954). No statistically significant changes were found in both
groups, between T0 and T24. Furthermore, no statistically significant
changes were found between the two groups at T0 (p = .6257) and at
T24 (p = .6076).

3.2. Vertigo spells

The mean number of vertigo spells in both groups and the EI are
shown for each patient in Table 2.

The EI after 18 months of therapy was 41.07 in the SPC group and
83.15 in the IT group (p = .0017). The EI after 24 months of therapy
was 39.61 in the SPC group and 91.76 in the IT group (p = .0111).

When comparing EI score within groups, in the SPC group the EI
decreased after 24 months compared with EI after 18 months of therapy
although not significantly (p = 0,9336), while it increased in the IT
group (p = 0,5482).

When dividing patients into classes and comparing the two groups
according to the AAO-HNS criteria after 18 and 24 months, in the SPC
group three patients had a class improvement (23.07%), six had no
class change (46.15%) and four had a class worsening (30.76%). All
three patients (100%) who had a class improvement had an improve-
ment of two classes. In the four patients who had a class worsening,
three patients had only one class worsening (75%) and one patient
worsened of two classes (25%).

In the IT group, one patient had a class improvement (7.69%),
eighth had no class change (61.53%) and four had a class worsening
(30.76%). The only patient who had a class improvement had an im-
provement of a single class. All four patients who had a class worsening
had a worsening of a single class.

3.3. Questionnaires

Results of self-administered questionnaires for hearing (HHIA),
tinnitus (THI) and quality of life (FLS) at T18 and T24 are shown in
Figs. 2 and 3.

The mean HHIA score was 49.4 at T0 and 38.1 at T24 (p= .3323) in
the SPC group and 57.4 at T0 and 61.8 at T24 (p = 0,6970) in the IT
group. No statistically significant changes were seen in both groups
between T0 and T24. Also, no significant differences were found be-
tween the two groups at T0 (p = .4859) and at T24 (p = .1085).

The mean THI score in the SPC group was 58 at T0 and 25.07 at
T24, with a significant reduction at T24 (p = .0131). In the IT group,
the mean THI score was 66.9 at T0 and 60.8 at T24 (p = .5826). No
significant differences were found between the two groups at T0
(p = .4723), while a significant difference was found at T24
(p = .0027).

The mean FLS score in the SPC group was 4.6 at T0 and 3.2 at T24
with a statistically significant reduction (p = .0093); in the IT group,
the mean FLS score was 4.6 at T0 and 4.8 at T24 (p = .7621). No
statistically significant changes were seen in these groups between T0
and T24. Furthermore, no significant differences were found between
the two groups at T0 (p = 1) while were found at T24 (p = .0033).

When comparing FLS questionnaire at T0 and T24 (Table 3), in the
SPC group seven patients reported an improvement of their QoL
(53.84%), five reported no change (38.46%), and one complained a
deterioration in QoL (7.69%). In the IT group, two patients have noted
an improvement of their QoL (15.38%), eight reported no changes
(61.53%), and three reported a deterioration (23.07%). The treatment
impact on QoL is summarized in Fig. 4.

4. Discussion

In this study, our therapeutic protocol has been evaluated for
24 months according to the AAO-NHS recommendations. In a previous
study published by our group, an identical sample of patients was
evaluated over a period of only 12 months [31]. A longer follow-up
period has the undoubted advantage to evaluate if therapy remains
effective and if results are stable over the time.

Regarding vertigo spells, EI in the SPC group significantly decreases
already after 18 months; this result is confirmed even after 24 months
of therapy. In our opinion, this result is particularly interesting since in
the first study period, i.e. at 12 months, the efficacy on vertigo was
limited, only showing an improvement trend, without reaching statis-
tical significance. In the present study, the SPC group showed good
results in terms of reduction of vertigo spells (Table 2) providing in-
dications for the duration of therapy.

THI score was already significantly decreased in the SPC group after
12 months [31], showing a reduction of discomfort in these patients.
This score confirms a sensible decline even after 24 months of therapy,
as shown in Fig. 5. On the other side, no significant changes were found
in the IT group. These results suggest that the severity and intrusiveness
of tinnitus should not be considered as a steady state but susceptible to

Table 1
Efficacy index. The numerical value is the ratio of the average number of ver-
tigo spells during the pre-treatment period (6 months) divided by the average
number of vertigo spells for the same number of months at the end of the re-
porting period.

Numerical value Class

0 A
1–40 B
41–80 C
81–120 D
>120 E
Secondary treatment initiated because disability from vertigo F

Fig. 1. Pure tone audiometry (PTA) thresholds in the specially processed cer-
eals (SPC) group and in the infusion therapy (IT) group before and after
24 months of treatment.
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fluctuate in severity during the course of disease. Likewise, this further
improvement in the THI score in our longer follow-up could be an

indirect consequence of the aforementioned effect on vertigo attacks. In
fact, as vertigo improves, the annoyance of tinnitus is also reduced. On
the other hand, the reduction of the mechanisms that generate EH
positively affects both vertigo and tinnitus, the most disturbing symp-
toms for MD patients.

QoL also plays a central role in the management of MD patients. The
FLS questionnaire showed an improvement in daily activities in patients
in the SPC group compared to those in the IT group, with statistically
significant overall scores. In our 24-month evaluation, this aspect

Table 2
Mean of vertigo attacks before starting therapy, after 18 months and after 24 months of therapy calculating also efficacy index (EI) and class of belonging according
to the AAO-HNS criteria.

Patient no. X (6 months before T0) Y (T18) Z (T24) Y/X × 100 Class Z/X × 100 Class

1 SPC 2 1 0 50 C 0 A
2 SPC 1 1 2 100 D 200 E
3 SPC 3 1 1 33 B 33 B
4 SPC 6 2 1 33 B 17 B
5 SPC 3 0 0 0 A 0 A
6 SPC 2 0 1 0 A 50 C
7 SPC 3 0 0 0 A 0 A
8 SPC 3 2 0 66 C 0 A
9 SPC 4 1 2 25 B 50 C
10 SPC 2 1 1 50 C 50 C
11 SPC 5 2 1 40 B 20 B
12 SPC 3 3 1 100 D 33 B
13 SPC 8 3 5 37 B 62 C
1 IT 14 9 11 64 C 78 C
2 IT 9 8 9 89 D 100 D
3 IT 2 2 2 100 D 100 D
4 IT 3 1 0 33 B 0 A
5 IT 5 2 3 40 B 60 C
6 IT 14 13 15 93 D 107 D
7 IT 4 3 2 75 C 50 C
8 IT 7 9 11 129 E 157 E
9 IT 15 18 16 120 D 106 D
10 IT 6 5 9 83 D 150 E
11 IT 12 12 16 100 D 133 E
12 IT 20 16 18 80 C 90 D
13 IT 8 6 5 75 C 62 C

Fig. 2. Hearing Handicap Inventory for Adults (HHIA) and Tinnitus Handicap
Inventory (THI) at T0 and T24 in both groups.

Fig. 3. Functionality Level Scale (FLS) at T0 and T24 in both groups.

Table 3
Functionality Level Scale (FLS) at T0 and T24 for the specially processed cereals
(SPC) group and infusion therapy (IT) group.

Patient no. Functionality level scale T0 Functionality level scale T24

1 IT 5 5
2 IT 5 5
3 IT 1 3
4 IT 5 4
5 IT 5 5
6 IT 5 5
7 IT 5 5
8 IT 5 6
9 IT 6 6
10 IT 2 3
11 IT 6 6
12 IT 6 5
13 IT 4 4
1 SPC 5 1
2 SPC 2 3
3 SPC 6 3
4 SPC 6 3
5 SPC 3 3
6 SPC 5 4
7 SPC 5 5
8 SPC 4 3
9 SPC 5 1
10 SPC 5 2
11 SPC 5 5
12 SPC 4 4
13 SPC 5 5
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became particularly significant, confirming the trend already showed in
the previous 12-month evaluation [31]. We believe that is aspect is very
important, because QoL can influence, as much as in a vicious circle,
the appearance or the tolerability of the other MD symptoms. Our re-
sults are in accordance with previous studies [22,23] that reported an
improvement of the functional level in a significant percentage of pa-
tients, as well as in randomized double-blind placebo-controlled trials
[20,22].

Lastly, neither of the two groups achieved significant PTA im-
provements, as already documented in our 12-month evaluation [31]
and as reported in other experiences in the literature [20,24]. Similarly,
no subjective hearing modification was reported by patients in both
groups at the HHIA questionnaire.

4.1. Study limitations

The present study has several limits. The main limitation is that we
did not include a control group, as it was not possible for the study
project to have a randomized double-blind controlled trial. Secondly,
the small cohort of patients enrolled may have influenced the statistical
power of our analysis. Last, the comparison treatment group was
treated with a therapy regimen that is not widely accepted or em-
ployed; therefore, the comparison results should be interpreted with
caution. More research is needed to confirm the effectiveness of SPC in
MD patients.

5. Conclusion

Our preliminary results suggest that the use SPC in MD should be
considered, as the outcomes in terms of number of vertigo spells, tin-
nitus severity and QoL in our patients were stable or improved. As
expected, no effects on hearing thresholds were noted in both groups.
Our results, although biased by several limitations and preliminary, are
encouraging for the use of AF to decrease the frequency and intensity of
vertigo attacks in patients affected by unilateral MD. However, larger
prospective studies with better control arms are needed to validate
these preliminary results.
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