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ABSTRACT

Background and Objectives: IBS is the most common functional disease of the low
gastrointestinal tract. Recently, the interest towards a diet approach has increased, for example,
a diet with low content of fermentable oligosaccharides, disaccharides, monosaccharides and
polyols (FODMAPSs). The aim of the present study is to evaluate the efficacy of a low FODMAP
diet and a specific carbohydrate diet (SCD) conducted for 3 months on symptoms and to
evaluate the deficiencies of vitamin D and folic acid in patients affected by IBS, matching the
Rome |V criteria. Methods: We evaluated 73 patients divided into 2 groups: one submitted
to low FODMAP diet and one to SCD, for 3 months. Patients were assigned to one of the 2
groups randomly and blinded. All the patients filled a visual analogue scale (VAS) to evaluate
the severity of symptoms and a diary to evaluate the number of days with symptoms, and this
was repeated after 3 months. Final evaluation was made by a blinded investigator. Results:
In the end, the patients with low FODMAP diet had a significant improvement in bloating and
distension (P = 0.000); the group with SCD instead had a low but not a significant improvement.
One way ANOVA showed comparable severity of symptoms in the 2 groups pre-diet (P =
0.215), but a difference in the same symptoms after 12 days (P = 0.000). Tukey test showed
a significant improvement in the low FODMAP diet group and only a trend of improvement in
the second group of SCD. The vitamin D mean value in both groups at the time of enroliment
was 38 ng/mL; in the end, the mean value in the low FODMAP diet group was 32 ng/mL
and in the SCD group was 22 ng/mL, with a statistically significant difference. The folic acid
mean value at the time of enrollment was 18 mg/dL; in the end, the mean value in the low
FODMAP diet group was 15 mg/dL and in the SCD group was 8 mg/dL, with a statistically
significant difference. Conclusion: Patients affected by IBS seem to have benefitted from
a low FODMAP diet but not from an SCD, and a low FODMAP diet doesn’t seem to cause
vitamin D and folic acid deficiencies.
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INTRODUCTION habit, without any pathological abnormality
of the gut wall.l"

Irritable bowel syndrome (IBS) is a chronic

functional gastrointestinal disorder with a
pathophysiology only partially understood.
Itis characterized by abdominal discomfort
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ot pain in combination with altered bowel

Abdominal pain and bloating are the
main symptoms of IBS and they often
improve after evacuation. Abdominal pain is

associated with altered bowel habit, ranging
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from diarrhea to constipation. Symptoms can modify over
time, sometimes they can be very severe, sometimes they
can disappear completely.”?

Pathophysiology is not completely known, it is probably
linked to abnormal GI motility, altered brain-gut
communication, visceral hypersensitivity, low-grade
inflammation and also, psychosocial factors can contribute
to it.”! As a consequence of poor understanding of factors
underlying the symptoms of IBS, only a few effective
treatment alternatives are actually available, but new
therapeutic approaches are ongoing.*!

Many patients often refer to symptoms worsening after
the consumption of certain foods,” so they try different
exclusion diets. Recently, many different dietetic approaches
have been tried for IBS treatment, but there are only few
clinical trials.""" Different exclusion diets or diets with
low content of fat have been tried with controversial and
inconsistent results.'?l A diet with increasing evidence of
efficacy for the management of IBS is the low fermentable
oligosaccharides, disaccharides, monosaccharides and
polyols (FODMAP) diet.”""*) FODMAPSs can pass
unabsorbed to the colon, where they increase the luminal
water through osmotic activity and induce gas production
(H2, CH4) due to fermentation by colonic bacteria, and
lead to luminal distension and GI symptoms in susceptible
individuals.!'**!

Another approach is the Specific Carbohydrate Diet
(SCD) proposed by the Gastroenterologist Sidney Hass
in 1951. The diet allows carbohydrate foods consisting
of monosaccharides only, and excludes disaccharides and
most polysaccharides (such as linear or branch-chained
multiple sugars or starches). The diet is supplemented
with homemade yogurt fermented for 24 hours to
minimize lactose, a disaccharide that is not allowed in the
SCD.2#I 'The SCD allows almost all fruits, vegetables
containing more amylose (a linear-chain polysaccharide)
than amylopectin (a branch-chained polysaccharide), nuts,
nut-derived flours, dry-curd cottage cheese, meat, eggs,
butter and oils. It excludes sucrose, maltose, isomaltose,
lactose, grain-derived flours and all true and pseudograins,
potatoes, okra, corn, fluid milk, soy, cheeses containing
high amounts of lactose, as well as most food additives
and preservatives.***!

Gottschall hypothesized that patients with IBD can only
optimally absorb the monosaccharide glucose, galactose and
fructose due to a dysfunction of the host’s disaccharidases
that are necessary for the digestion and absorption of
disaccharides and high amylopectin foodstuffs.* This
dysfunction is posited to arise from excessive mucus
production, preventing the brush border intestinal

enzymes from making contact with the disaccharidases
and amylopectin, causing maldigestion and alteration of
the microbiota.

SCD diet reduces the inflammation and dysfunction of
microbiota and it should be beneficial in IBS patients.”!

IBS patients are also at risk to develop nutritional
deficiencies because of the frequent exclusion of some
kinds of foods that can trigger or worsen their symptoms.
The more frequent nutritional deficiencies are: iron,
calcium, vitamin B12, folic acid, zinc, magnesium, vitamin
D and A.7

SUBJECTS AND METHODS

The primary objective of the present study was to assess
the efficacy of a low FODMAP diet on IBS symptoms as
compared to a specific carbohydrate diet in outpatients
with IBS.

A secondary objective was to evaluate the nutritional
adequacy of the two diets, and changes in vitamin D
and folic acid serum concentration with intervention.
In this study (clinical single-blinded randomized trial),
we recruited a group of adult patients meeting Rome IV
criteria for IBS (Table 1), aged between 18 and 65 years,
from the outpatient clinic UOSA Clinical Nutrition Unit
of the Hospital in Siena (Azienda Ospedaliera Senese) and
the outpatient Unit of Gastroenterology and Digestive
Endoscopy of San Pier Damiano Hospital Faenza.

Table 1: Rome IV Criteria

Rome IV Criteria

Recurrent abdominal pain, on average, at least 1 day per week
in the last 3 months, associated with 2 or more of following
criteria*:

1. Related to defecation

2. Associated with a change in frequency of stool

3. Associated with change in form (appearance) of stool

* Criteria fulfilled for the last 3 months with symptom onset at
least 6 months before diagnosis

Exclusion criteria were the presence of a severe cardiac,
liver, neurologic, or psychiatric disease or a GI disease
other than IBS (Crohn, diverticular disease, ¢#.) that could
explain the current symptoms.

Cocliac disease was excluded by anti-transglutaminase
antibodies and duodenal biopsies.

The use of probiotic products was allowed, but patients
who consumed probiotic products were instructed to
continue with an unaltered intake during the study period.
Other medications were allowed, provided that they used

JOURNAL OF TRANSLATIONAL INTERNAL MEDICINE / APR-JUN 2017 / VOL 5 | ISSUE 2 121



Vincenzi et al.: Low FODMAP diet and specific carbohydrate diet on symptoms and nutritional adequacy in IBS patients

them on a regular basis and were on a stable dose for at
least 3 months before inclusion.

All patients were given study-specific verbal and written
information before they gave their written consent to
participate in the study.

Screening

In the first visit, the patients received verbal and written
information about the study and gave informed consent.
Patients were informed that the aim was to compare the
two different diets with potential benefits for patients by
alleviation of IBS symptoms (Table 2).

Table 2: Screening of the patients

Screening at the first evaluation

Dietetic evaluation with measurement of weight, height and BMI
Nutritional and clinical history

Blood test

Visual analogue scale

BMI, body mass index.

All the patients were submitted to a first dietetic evaluation
with the measurement of weight, height and the calculation
of BMI. Clinical history and nutritional history of the
patients were recorded, along with the presence of 1BS
symptoms and eventual altered bowel habits.

We evaluated the blood levels of vitamin D and folic acid
at the first visit and at the end of the observational period.

We evaluated the presence of inclusion and exclusion criteria.

All the patients filled out a visual analogue scale (VAS)
from 0 (no or mild bloating) to 10 (severe bloating) to

evaluate the severity of symptoms and VAS was repeated
every 30 days.

The symptoms evaluated as per the validation questionnaire
IBS-SSS (Irritable Bowel Syndrome, Severity Score System)
were: abdominal pain intensity, abdominal pain frequency,
abdominal distension, dissatisfaction with bowel habits,
influence of IBS on life in general (“life interference”) and
alterations in stool consistency.

Randomization

After the enrollment, all the patients filled out a diary for
15 days to evaluate the number of days with symptoms
and another diary for the complete observation period.
Then, the participants were randomized to follow one of
the two different diets (Group A: low FODMAP diet and
Group B: Specific Carbohydrate diet SCD).

The analysis was performed using Statistica 12. The patients
were, as per the instructions by a dietitian, advised to eat
a low-FODMAP diet (diet A) or to eat according to SCD
diet (diet B), and to follow these diets during the coming 3
months. All the patients were given a manual with specific
instructions related to the diet and the substitution of
different foods. (Table 3 and 4)

Follow-up

The patients were evaluated every 30 days with the
repetition of dietetic evaluation. We evaluated the
compliance to diet with the compilation of a food diary,
compilation of VAS scale and eventual side effects. The
final evaluation was made by a blind investigator. At the end
of the observational period (3 months), we measured the

Patients screened (n = 73)

Drop-out (not match inclusion criteria)
(n=13)

A

A 4

Patients randomized

/

Patients low food map diet group A (n = 30,

20 females. 10 males)

Figure 1: Flow chart of the first screening of patients for the study.
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(n=60)

Patients specific carbohydrate diet group B

(n =30. 18 females. 12 males)
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Table 3: High and low FODMAPs food and advices for a low FODMAP diet

High FODMAP food

Low FODMAP food

High fructose

Lactose
Lactose and
oligosaccharides

Polyols

Fruit (apple, pear, nashi pear, peach, mango, sweet
peas, watermelon, natural juice, tinned fruit)

Honey
Sweetener (fructose)

Milk (cow, goat and sheep)
Ice cream

Yogurt

Fresh cheese

Vegetables (artichokes, asparagus, red beet, bruxelles
sprouts, broccoli, cabbage, leek, fennel, onion, garlic,
peas, shallot)

Cereals (in great amounts)

Legumes (chickpeas, beans, lentils)

Fruit (watermelon, white peach, persimmon Kaki)

Fructans/or galactans Fruit (apple, apricot, cherry, litchi, nashi pear, peach,

pear, plum, dry plum, watermelon)

Vegetables (avocado, cauliflower, mushrooms, green
beans)

Fruit (banana, blueberry, passion fruit, grapes,
grapefruit, melon, kiwi, lemon, lime, tangerine, orange,
raspberry, strawberry)

Sweeteners (all of them except polyols: maltitol, xylitol
sorbitol, mannitol, found in apples, pears, apricots,
watermelon, cherry, mushrooms, chewing gum,
cabbage, sweets, cakes without sugar, plum)

Milk (without lactose, rice milk)

Cheese (Brie, Camembert

Cheddar, Parmesan)

Yogurt (without lactose)

Ice cream substitutes (sorbet) butter

Vegetables (Bamboo shoots, carrots, Chinese cabbage,
celery, turnip, aubergine, lettuce, green beans, chard,
chives, tomato, pumpkin)

Cereals (gluten free and spelt bread)

Substitutes of onion/garlic (flavored oils)

Fruit (banana, blueberry, carambola, grapefruit, grapes,
melon, kiwi, lemon, orange, tangerine, passion fruit,
raspberry)

Sweeteners (sorbitol, mannitoo, xylitol, maltitol, isomalt) Sweeteners (glucose, sucrose)

Advices for low
FODMAP diet

Plan to cook at home, since it makes it easiest to control ingredients.

Drink at least 1.5-2 liters of water daily. It is possible to

assume light tea or coffee, infusions without sugar.

Use extra virgin olive oil, vinegar or spices to season foods.

Check labels when shopping.

Consume a serving of vegetables for lunch and for dinner (choosing between the ones included).

Vary your diet and respect the quantity if indicated.

Make sure to have regular meals and dedicate enough time to eat them.

Avoid skipping meals or fasting for long time.
Avoid alcohol assumption.

Table 4: Food included and excluded and advices in a specific carbohydrate diet

Food included in SCD diet

Food not included in SCD diet

Meat, fish

Vegetables

Fruit

Dairy
Legumes
Spices
Cereals

Sweeteners

Chicken, eggs, turkey, meat, fish, pork, game, lamb)

All kind of fresh vegetables (Asparagus, broccoli,
cabbage, cauliflower, onion, garlic, carrots, mushrooms,
celery, pepper, fennel, pumpkin, aubergine, salad,
lettuce ...)

All kind of fresh fruit (apple, banana, kiwi, orange, pear,
tangerine ...)

Homemade prebiotic yogurt, goat cheese

Beans, lentils, peas

All of them

/

Honey

Ham, sausage, hot dog, wurstel, processed meats in
general

Canned veggies with added sugar or ingredients

Canned fruits with added sugar or ingredients, juices

Most dairy (milk, most yogurt, cheeses, ice cream ...)
Soy chickpea, broad bean

Wheat, barley, oats, rye, rice, soy, spelt, amaranth,
bulgur, quinoa and products made with grain flours

Sugar and other sweeteners

Advices for SCD
diet

Plan to cook at home, since it makes it easiest to control ingredients.

Drink at least 1.5-2 liters of water daily. It is possible to

assume light tea or coffee, infusions without sugar.

Use extra virgin olive oil, vinegar or spices to season foods.

Check labels when shopping.
Vary your diet and respect the quantity if indicated.

Make sure to have regular meals and dedicate enough time to eat them.

Avoid skipping meals or fasting for long fasting.
Avoid alcohol assumption.

In place of grain flours, use things like almond or coconut flours.
Avoid all legumes and reintroduce them gradually (soaked and sprouted first).
Prepare your yogurt at home, fermented at least 24 hours.
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blood values of vitamin D and folic acid in the 2 groups.

Statistical analysis

The baseline socio-demographic and clinical
characteristics of the 2 groups were compared with
t-test for continuous variables and chi squared test for
categorical variables, and these characteristics did not
differ between the 2 groups.

The continuous variables were compared with #test,
and the categorical variables with chi squared test. The
intragroup differences of IBS symptoms, evaluated before
and after the intervention, were assessed with paired t-test,
inter groups differences with one way ANOVA with post
hoc Tukey multiple comparison test.

RESULTS

A total of 73 patients were screened, including 42 females
and 31 males; 13 did not meet the inclusion criteria. Sixty
patients consecutively enrolled were randomized in 2
groups, one submitted to low FODMAPs diet and one to
specific carbohydrate diet for 3 months.

We randomized 60 patients (38 females, 22 males, aged
between 22 and 63 years) and they were divided into 2 groups
of 30 patients each, group A followed alow FODMARP diet
and group B followed an SCD diet for 3 months. Baseline
socio-demographic and clinical characteristics of the 2

groups did not differ significantly (Table 5).

During the 3 months of observation there weren’t any
adverse effects and all the patients completed all the follow-

ups. At t0, the intake of nutrients and of FODMAPs was
similar in the 2 groups.

During the observational period, we obviously had a great
change in the dietary habits of the participants. In group
A, we had a great reduction of the intake of all kinds of
FODMAPs, and a reduction in the carbohydrate and fiber
intake as well; this result was less evident in group B. We
didn’t have any relevant variations on fat and protein intake
in the 2 groups (Table 06).

All patients showed a good compliance to the dietetic
therapy and consumed 5 meals per day for almost the
complete observational period. Some patients (3 from
group A and 11 from group B) complained about the
monotony of diet and about the lack of some kinds of
foods like soft cheeses and some types of fruit.

At the end of the observational period, the patients with
low FODMAP diet had a significant improvement in
bloating and distension (P = 0.000); the group with specific
carbohydrate diet instead had a low but not statistically
significant improvement.

In males of group A, we had a statistically significant
reduction of BMI (P = 0.001); in women of group A
we had a slight but not statistically significant weight
reduction. Mean BMI at t3 in males of Group A was 25.1
kg/m? (SD 2.8), in females of group A was 24.9 kg/m?
(SD 3.7); mean BMI at t3 in males of Group B was 29.2
kg/m?*(SD 3.8), in females of group B was 24.8 kg/m?
(SD 3.5). (Table 7)

Table 5: Characteristics of the 2 groups at TO

Group A Group B

Female (n=20) Male (n=10) Female (n=18) Male (n=12)
Mean age (years) 35 + 7.2 37 + 8.3 41 £ 10.2 41 + 6.32
Mean BMI (kg/m?) 26.2 + 4.1 28.2 £+ 5.2 251+ 2.9 29.1 £4.2
Mean weight (kg) 68.7+ 10.1 75.4+ 8.3 65.6 + 7.3 80.3 = 9.1

Table 6: Diet quality low FODMAPs and specific carbohydrate diet in two group

Group A (low FODMAP diet)

Group B (specific carbohydrate diet)

TO (n=30) 3 months (n=30) P value TO (n=30) 3 months (n=30) P value
Energy (kcal) 2150+ 432 1769+ 320 <0.001 2245 + 270 1828 + 254
Protein (g) 89.2+34.8 84.2+15,8 85.4 + 25.8 72.0 + 34.2
Fat (g) 86.5+19.6 65.3+22.1 89.3 + 18.5 76.3 + 22.5
Carbohydrates (g) 210.7+34.9 154.9+31.7 <0.001 215.0 + 32.8 178.1 = 30.2
Fiber (g) 20.1+3.8 14.2+2.8 22.7 + 10.1 18.9 + 3.4
Total FODMAPs 17.6+9.6 25+1.2 <0.001 18.3 £ 3.4 14.1 £ 10.2
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One way ANOVA showed comparable severity of
symptoms in the 2 groups pre-diet (P = 0.215), but a
difference in the same symptoms after 12 days (P = 0.000).
Tukey test showed a significant improvement in the low
FODMAP diet group and only a trend of improvement
in the second group following the specific carbohydrate
diet. Vitamin D mean value in both groups at the time of
enrollment was 38 ng/mL; at the end of the diet therapy,
the mean value of vitamin D in the low FODMAP diet
group was 32 ng/ml, and in the specific carbohydrate
group was 22 ng/mL with a statistically significant
difference; folic acid mean value at the time of enrollment
was 18 mg/ dL; at the end of the observation, the mean
value in the low FODMAP diet group was 15 mg/dL and
in the specific carbohydrate diet group was 8 mg/dL with
a statistically significant difference.

DISCUSSIONS

Fiber supplementation remains a critical approach in IBS
treatment; however, its optimal application can be quite
vague. A recent systematic review and a meta-analysis
identified 12 trials that compared the effect of fiber
supplementation with controls and they noticed only a
matginal difference in the symptoms between the 2 groups.™

Subgroups analysis suggested that the benefit on IBS
symptoms was limited to soluble fiber (psyllium/ispaghula
husk) and not to the insoluble fiber (bran). Some kinds of
fiber like bran can worsen some symptoms like abdominal
pain or meteorism.

The low FODMARP diet is associated with low intestinal
fermentation and a significant improvement on symptoms
in IBS patients.’” Austin reported an improvement on
IBS-D with a very low carbohydrate diet (VLCD).P"
Our data, accordingly with the recent literature confirm
that patients affected by IBS seem to benefit from a low
FODMAP diet but not from a specific carbohydrate diet;
in addition to this, the low FODMAP diet doesn’t seem
to cause vitamin D and folic acid deficiencies with respect
to the specific carbohydrate diet.

The present study is still ongoing and we will evaluate
vitamin D and folic acid blood levels after 6 months.

To conclude, in our opinion, it is very important to monitor
the adherence to the low FODMAP diet during the
observational period to evaluate the effective improvement
of symptoms and to evaluate the role of other different
factors (stress, infections, hormones.) not yet examined.
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