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Abstract

Background. Lactase is an enzyme involved in the hydrolysis of lactose. Deficiency of the enzyme (hypolactasia)
may be determined genetically or arise secondarily to disease of small intestine. Under this condition, lactose enters
the colon where it is fermented by intestinal microflora and turns to gases and short-chain fatty acids, causing
gastrointestinal symptoms known as lactose intolerance (LI).

Objectives. To investigate the incidence of lactose malabsorption (LM), LI and the coexistence of these two condi-
tions in children with upper gastrointestinal tract diseases (UGTD), malabsorption syndrome, inflammatory bowel
disease (IBD) and functional gastrointestinal disorders (FGID).

Material and Methods. Hydrogen breath test (HBT) was conducted in 387 pediatric patients in years 2010-2013.
Two hundred thirty two children with gastrointestinal tract diseases were selected and assigned to groups - UGTD,
malabsorption syndrome, IBD or FGID. For each group the frequency of LM, frequency and severity of LI and the
frequency of their co-occurrence were calculated.

Results. Lactose malabsorption was observed in 37.08% of patients with gastrointestinal diseases. Positive HBT
result was the most common in children with malabsorption syndrome (52.50%) and less common in UGTD
(30.85%), especially in ulcer disease (23.53%). Symptoms after lactose ingestion affected 36.64% of the subjects, and
were more specific to lactose malabsorbers than to lactose absorbers (72.10% vs. 15.75%). The higher frequency of
LI was noted in children with FGID, especially in irritable bowel syndrome (IBS) (65.22%). The lowest incidence of
symptoms was obtained in children with UGTD, especially in those with ulcer disease (27.44%). The incidence of
LM with LI was noted in 27.16% of all patients and was the highest in IBS (47.83%) and the lowest in ulcer disease
(15.78%).

Conclusions. Lactose malabsorption is a common problem in children with gastrointestinal diseases, especially in
children with bowel diseases. Lactose intolerance is related to LM, but does not affect all malabsorbers (Adv Clin
Exp Med 2015, 24, 5, 863-871).
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Lactase (P-galactosidase) is an enzyme pro-
duced in the brush border of the small intestine, in-
volved in the hydrolysis of milk disaccharide (lac-
tose) to monosaccharides — glucose and galactose.
Under lactase deficiency condition (hypolactasia)
undigested sugar enters the colon, where intestinal
microbiota ferment it into short-chain fatty acids
(SCFAs) and gases (hydrogen, methane and car-
bon dioxide). The excessive production of gases
is related to abdominal pain, bloating, distention,
cramping and flatulence. High level of unabsorbed

sugar and SCFAs cause an osmotic load in colon,
which may contribute to diarrhea. Gastrointesti-
nal symptoms after lactose ingestion are known as
lactose intolerance (LI) and concern only a part of
people with hypolactasia. The appearance and se-
verity of these complains are due to lactase activ-
ity and the dose of lactose, gastrointestinal transit
time, composition of gut microflora and the ability
of products absorption by colon [1, 2].

There are few causes of lactase deficiency, but
only two of them are the most common - primary
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and secondary hypolactasia. Primary (adult-type)
hypolactasia is an enzyme deficiency determined by
single nucleotide polymorphisms. The incidence of
hypolactasia increases with age after weaning. The
age of occurrence and the prevalence of lactase de-
ficiency depends on ethnic origin. Secondary hypo-
lactasia is related to many intestinal diseases with
enteropathy as celiac disease (CD), Crohn’s disease,
acute infections and severe malnutrition. After res-
olution of the disease and regeneration of the in-
testinal brush border lactase activity is restored [2].

The coexistence of lactose malabsorption (LM)
and mentioned gastrointestinal diseases is clear
- damaged intestinal villi are related to reduced or
inhibited production of the enzyme [3, 4]. Increas-
ingly more studies showed that lactase deficien-
cy and colonic fermentation may play an impor-
tant role in functional gastrointestinal disorders
(FGID), especially in irritable bowel syndrome
(IBS) [5, 6]. There is little or lack of studies evalu-
ating the frequency of LM in children with gastro-
esophageal reflux disease (GERD), gastric and/or
duodenal ulcer disease and functional constipation.

The aim of the study was to evaluate the prev-
alence of LM and LI, symptoms severity and the
coexistence of LM and LI in children with selected
gastrointestinal diseases as upper-gastrointestinal
tract diseases (UGTD), malabsorption syndrome,
inflammatory bowel diseases (IBD) and FGID.
Subsequently, the frequencies obtained in disease
entities were compared.

Material and Methods

Patients diagnosed and treated in 2"¢ Depart-
ment of Pediatrics, Gastroenterology and Nutri-
tion of Wroclaw Medical University between 2010
and 2013 were subjected to the hydrogen breath
test (HBT). The examination was conducted in the
morning after overnight fast in accordance with
standard procedures (Fig. 1). The Gastro+ Gastro-
lyzer® (Bedfont Scientific Ltd.) breath hydrogen
monitor was used. An increase in hydrogen mol-
ecules level in exhaled air over 20 ppm (parts per
million), compared to the fasted exhalation, was
considered as a positive result. During 12 h after
lactose ingestion patients were asked about gastro-
intestinal symptoms as: abdominal pain, bloating,
distention, nausea, cramping and loose stools/di-
arrhea appearance. Due to the difficulty in symp-
toms identification by patients, three groups of
symptoms were developed - lack of symptoms,
moderate symptoms (discomfort without loose
stool/diarrhea) and severe symptoms (discom-
fort with loos stool/diarrhea). A positive HBT re-
sult meant LM. Lactose intolerance was defined as
symptoms occurrence after lactose ingestion.

Among 387 patients examined with HBT,
232 children were selected to the further analy-
sis. This group included patients with diagnosis
of GERD, gastric and/or duodenal ulcer disease,
malabsorption syndrome (CD or secondary mal-
absorption due to enteropathy or gastrointestinal
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infections), IBD (Crohn’s disease, ulcerative coli-
tis or undefined IBD), functional constipation and
IBS and excluded patients with pulmonary diseases
(as asthma) and with antibiotic treatment (during
last month). Children with GERD and ulcer dis-
ease were connected in one group of UGTD. Chil-
dren with functional constipation and IBS were
collected in a group of FGID. All diseases were
diagnosed by standard procedures and examina-
tions [7-9]. Functional disorders of gastrointesti-
nal tract were diagnosed in children over 4 years of
age according to Rome III criteria [10].

The data was collected and analyzed using
STATISTICA 10 software (STATSOFT, Poland).
The prevalence of LM and LI, severity of symptoms
and the prevalence of LM with LI in each group
were calculated. The differences in these incidences
between groups were assessed by Pearson’s y? test
with Yates correction. Additionally, the average and
minimal and maximal values of age in each group
were estimated and compared by Kruskal-Wallis
and Mann-Whitney U tests. Differences with p val-
ues less than 0.05 were considered significant.

The study protocol was approved by Local
Ethic Committee of Wroclaw Medical Universi-
ty (KB-206/2010). The patient’ caregivers and pa-
tients over 16 years of age gave informed consent
for their data to be used.

Results

Subjects Characteristics

Among 232 studied children (96 boys and
136 girls), 94 children revealed UGTD (43 with
GERD and 51 with gastric and/or duodenal ulcer
disease), 40 children - malabsorption syndrome,
25 children — IBD (11 with Crohn’s disease, 7 with
ulcerative colitis and 7 with undefined IBD), and
73 children - FGID (50 with functional constipa-
tion and 23 with IBS). The mean age of participants
was 11.08 years (Table 1). We found significant
differences in the age of subjects between studied
groups (p < 0.001). Children with gastric and/or
duodenal ulcer disease, IBD and IBS were older
than children with GERD (p < 0.05, p < 0.001 and
p < 0.01) and with constipation (p < 0.01, p < 0.001
and p < 0.001). Children with IBD and IBS were
older than children with malabsorption syndrome
(both p < 0.001).

Lactose Malabsorption

Based on HBT we found LM in 37.08% of chil-
dren with gastrointestinal diseases. The highest
frequency of positive HBT result was observed in
children with malabsorption syndrome (primary

Table 1. Subjects characteristics — number of subjects in each group, age and sex

Group | Diagnosis N [%] Age [years] Sex
(min-max) N [%]
m f
1. upper gastrointestinal tract 94 11.20 37 57
diseases (40.52%) (0.24-17.98) (39.36%) (60.64%)
la gastroesophageal reflux 43 10.29 22 21
(2.86-17.98)
1b gastric and/or duodenal ulcer 51 11.97 15 36
disease (0.24-17.94)
2. malabsorption syndrome 40 9.40 20 20
(17.24%) (2.50-16.75) (50.00%) (50.00%)
3. inflammatory bowel diseases 25 13.86 12 13
(10.77%) (7.20-18.48) (48.00%) (52.00%)
4. functional gastrointestinal dis- | 73 10.88 27 46
orders (31.47%) (4.17-17.99) (36.99%) (63.01%)
4a functional constipation 50 9.53 17 33
(4.17-17.55)
4b irritable bowel syndrome 23 13.83 10 13
(7.77-17.99)
Total 232 11.08 96 136
(100%) (0.24-18.48) (41.38%) (58.62%)
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Table 2. Frequency of HBT results in disease groups and statistical significance of differences in HBT results prevalence

between each group

Group | Diagnosis HBT Statistical significance
N [%]
+ - 1 la 1b 2 3 4 4a 4b

1. upper gastrointesti- | 29 65 - ns. ns. * ns. ns. ns. ns.
nal tract diseases (30.85%) (69.15%)

la gastro-esophageal 17 26 ns. - ns ns ns. ns ns ns
reflux (39.53%) (60.47%)

1b gastric and/or duo- | 12 39 ns. ns - o ns. ns ns *
denal ulcer disease | (23.53%) (76.47%)

2. malabsorption syn- | 21 19 * ns o - ns. ns * ns.
drome (52.50%) (47.50%)

3. inflammatory 11 14 ns. ns. ns. ns. - ns. ns. ns.
bowel diseases (44.00%) (56.00%)

4. functional gastroin- | 25 48 ns. ns. ns. ns. ns. - ns. ns.
testinal disorders (34.25%) (65.75%)

4a functional constipa- | 14 36 ns. ns. ns. * ns. ns. - ns.
tion (28.00%) | (72.00%)

4b irritable bowel syn- | 11 12 ns. ns. * ns. ns. ns. ns. -
drome (47.83%) (52.17%)

Total 86 146 1 la 1b 2 3 4 4a 4b

(37.08%) | (62.93%)

ns. - not significant; * - p < 0.05; ** - p < 0.01.

and secondary) and the lowest frequency was
among children with UGTD. The difference in
prevalence of HBT results between these groups
was statistically significant (p < 0.05).

After splitting UGTD and FGID into sub-
groups the frequencies of LM were low in chil-
dren with ulcer disease (23.53%) and in children
with functional constipation (28.00%); in GERD
and IBS subgroups the incidences of LM were
higher (39.53% and 47.83%). The strongest sig-
nificant difference in lactose malabsorption fre-
quency was found between gastric and/or duo-
denal ulcer disease and malabsorption syndrome
groups (p < 0.01), and the subsequent differenc-
es were seen between gastric and/or duodenal ul-
cer disease and IBS groups (p < 0.05) and between
malabsorption syndrome and constipation groups
(p < 0.05) (Table 2).

Symptoms Prevalence
and Severity

More than one third of all subjects had gas-
trointestinal symptoms after lactose ingestion
- 72.10% of children with positive HBT result
and 15.75% of children with negative HBT result.

Moderate symptoms were about three times more
frequent than severe symptoms in all subjects. In
subjects with LM, moderate symptoms were about
two times more frequent than severe ones. The oc-
currence of gastrointestinal symptoms was highly
related to positive HBT result (Table 3).

The highest frequency of gastrointestinal al-
iments was found in children with FGID and in
children with IBD (about 40%). The lowest prev-
alence of symptoms was characteristic for groups
with UGTD and malabsorption syndrome (a little
over 30%). In each group the symptoms appear-
ance was related to positive HBT result. Between
all groups we did not find any differences in symp-
toms occurrence. After splitting the patients with
UGTD and FGID into subgroups the highest fre-
quency of aliments was seen in children with IBS
(65.22%) and the lowest — in children with gastric
and/or duodenal ulcer disease (27.44%). More-
over, all IBS children with positive HBT result had
gastrointestinal symptoms after lactose ingestion
(Table 4). In this group was observed also the high-
est prevalence of symptoms with negative HBT re-
sult. The y? analysis showed significant differenc-
es in the incidence of aliments between IBS group
and children with GERD (p < 0.05), gastric and/or
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Table 3. Frequency of symptoms according to HBT result and p value for the difference in symptoms occurrence between
lactose absorbers and lactose malaborbers

Symptoms N [%] HBT p value
severity N [%]
+ -
Lack of symptoms 147 24 123 <0.001
(63.36%) (27.91%) (84.25%)
Moderate symptoms 63 42 21
(27.16%) (48.84%) (14.38%)
Severe symptoms 22 20 2
(9.48%) (23.26%) (1.37%)
Total 232 86 146
(100%) (37.08%) (62.93%)

duodenal ulcer disease (p < 0.01), malabsorption
syndrome (p < 0.05) and functional constipation
(p < 0.001).

Moderate symptoms (as abdominal pain,
bloating, distention or nausea) were most com-
mon in GERD group (37.21%) and the least often
in malabsorption group. Severe symptoms (de-
fined as incident of loose stool or diarrhea) were
the most often in children with IBS (30.44%), and
the least often in children with functional consti-
pation (2.00%).

Lactose Malabsorption
with Lactose Intolerance

Lactose malabsorption with LI was found
in 27.16% of participants. The highest incidence
of LM with LI was found in children with IBS
(47.83%) and all IBS children with LM were lactose
intolerant. The lowest incidence of LM with LI was
observed in children with ulcer disease (15.78%).
Statistically significant difference in the frequen-
cy of LM with LI was found only between those
two groups (p < 0.01). In IBD, malabsorption syn-
drome and GERD lactose LM with LI was about
30%, in functional constipation - 22%.

Discussion

Lactose malabsorption affects up to 30% of
healthy children and adolescents in Poland. About
18% of preschool children are lactose malabsorb-
ers and the frequency increases with age to reach
a value over 30% in adolescents [11]. Lactose mal-
absorption is also reported in 11-19.4% of healthy
adolescents up to 15 years of age and 22% in those
aged from 15 to 19 years [12-14]. These frequen-
cies are consistent with the prevalence of geno-
type determining lactase non-persistence (-13910

C/C) in Poland. Genetic examinations have indi-
cated -13910 C/C genotype in nearly 31% of in-
dividuals. However, only 24.5% of those subjects
(aged 18-20 years) were lactose malabsorbers, ac-
cording to hydrogen/methane breath test results,
which accounted for 7.7% of the total sample [15].
This study has shown that primary hypolactasia is
very rare in Poland among young healthy people
and, in many cases, lactose malabsorption may be
secondary.

Lactose malabsorption is an important cause
of chronic abdominal pain in children and is noted
in 37% of pediatric patients with dyspeptic symp-
toms, including 5.5% of cases with gastrointesti-
nal infections and CD [16]. In our study the fre-
quencies of LM in children with gastrointestinal
diseases aged up to 19 years were noted. The in-
cidence of positive HBT result in all subjects was
about 37%. As we suspected, in children with mal-
absorption syndrome (primary and secondary)
and in IBD group the highest frequencies of LM
were observed. Celiac disease, food allergy or gas-
trointestinal infections lead to the intestinal villi at-
rophy and the reduction of brush border enzymes
[4, 17, 18]. Severe and moderate villous atrophy in-
hibits lactase secretion in about 70% of patients [3].
After the disease regression lactase activity returns
- most of lactose malabsorbers with CD improves
their HBT results after 12 months of gluten-free di-
et. It is due to the intestinal villi recovery accord-
ing to Marsh scale - from type III (a-c) before diet
to types II and I after 12 months of diet [4]. Lac-
tose malabsorption affects about 38% of children
with CD and about 30% of children with secondary
malabsorption [19]. Our results demonstrated that
about half of the children with malabsorption syn-
drome (due to CD, enteropathy or gastrointesti-
nal infections) are lactose malabsorbers. A slightly
lower incidence of LM was observed in IBD (44%).
Studies have shown that Crohn’s disease highly
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Table 4. The prevalence of symptoms in gastrointestinal diseases depending on HBT result

Group | Diagnosis Lack of symptoms Moderate symptoms | Severe symptoms p value
(HBT result)

1. upper gastrointestinal 8 16 5
tract diseases (+) (8.51%) (17.02%) (5.32%) <0.001
upper gastrointestinal 54 11 0
tract diseases (-) (57.45%) (11.70%) (0%)

la gastro-esophageal reflux | 4 11 2
(+) (9.30%) (25.58%) (4.65%) < 0.001
gastro-esophageal reflux | 21 5 0
-) (48.84%) (11.63%) (0.00%)

1b gastric and/or duodenal | 4 5 3 <0.001
ulcer disease (+) (7.84%) (9.80%) (5.88%)
gastric and/or duodenal | 33 6 0
ulcer disease () (64.71%) (11.76%) (0.00%)

2. malabsorption syn- 10 6 5 <0.05
drome (+) (25.00%) (15.00%) (12.50%)
malabsorption syn- 17 2 0
drome (=) (42.50%) (5.00%) (0.00%)

3. inflammatory bowel 3 4 4 < 0.001
disease (+) (12.00%) (16.00%) (16.00%)
inflammatory bowel 12 2 0
disease (-) (48.00%) (8.00%) (0.00%)

4. functional gastrointesti- | 3 16 6
nal disorders (+) (4.11%) (21.92%) (8.22%) <0.001
functional gastrointesti- | 40 6 2
nal disorders (-) (54.79%) (8.22%) (2.74%)

4a functional constipation | 3 11 0 <0.001
(+) (6.00%) (22.00%) (0.00%)
functional constipation | 32 3 1
(-) (64.00%) (6.00%) (2.00%)

4b irritable bowel syn- 0 5 6 <0.01
drome (+) (0.00%) (21.74%) (26.09%)
irritable bowel syn- 8 3 1
drome (-) (34.78%) (13.04%) (4.35%)

Total 147 63 22

(63.36%) (27.16%) (9.48%)

predisposes patients to the loss of lactase activity.
The prevalence of positive HBT result was almost
three-fold higher in Crohn’s disease patients than
in healthy and arises with disease activity (almost
twofold) and with disease duration [20]. A high
prevalence of LM (70%) was found in IBD patients,
despite disease remission. Patients with Crohn’s
disease were more prone to LM than patients with
ulcerative colitis, which may be explained by the
location of the small intestine. There was also ob-
served a high incidence of methane excretion in

both — Crohn’s disease (16%) and ulcerative coli-
tis (17%) patients [21]. In our study hydrogen only
has been taken into account, which could underes-
timate the incidence of LM in our subjects.

About 34% of patients with FGID were lac-
tose malabsorbers. After splitting this group in-
to the subgroups - constipation and IBS - we ob-
served two different frequencies of positive HBT
result. In IBS children LM was more common than
in children with constipation (48% vs. 28%), but
the difference between these two frequencies was
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not significant. Similar results were obtained in
another study - 25% of children with constipation
and 50% of children with IBS were lactose malab-
sorbers [22]. Many studies showed a relationship
of saccharides intolerance and colonic microflo-
ra imbalance with functional disorders, especial-
ly with IBS. Examination of genetic polymorphism
revealed the incidences of lactose non-persistence
genotypes (-13910 C/C and -22018 G/G) in IBS pa-
tients are comparable to the incidences in healthy
persons. Lactose non-persistence genotypes, how-
ever, was more common in subjects with diarrhea-
IBS than in other IBS types (constipation and alter-
nate) and than in healthy subjects [23].

We observed the lowest frequency of LM in
UGTD children, which was significantly differ-
ent from the frequency in children with CD and
secondary malabsorption. In GERD subgroup the
prevalence of positive HBT result was higher than
in children with gastric and/or duodenal ulcer dis-
ease. Patients with UGTD are often treated with
proton pomp inhibitors (PPI). These drugs in-
hibit gastric acid production and their long-term
use may lead to small intestinal bacterial over-
growth. It was noted that patients treated by PPI
have a low amount of anaerobes in gastrointesti-
nal tract, but there is no evidence that these med-
ications cause secondary malabsorption [24]. In
the present study GERD group did not differ from
other groups in incidence of LM, but we observed
significantly lower LM frequency in ulcer disease
group than in IBS group.

Symptoms after lactose ingestion were noted
in almost 40% of subjects and were highly related
to LM. We observed aliments in about 70% of chil-
dren with positive HBT result and in about 16% of
children with negative HBT result. The highest in-
cidence of LI was noted in children with IBS and the
lowest in children with ulcer disease. Other stud-
ies have shown that LI affects only 14.5-18.25%
of children with LM and 0.07-1.2% of healthy chil-
dren [12, 13]. Higher frequencies of symptoms in
our subjects may be due to the specificity of co-
morbidities action. The symptoms occurrence and
severity depend on many factors as oro-cecal tran-
sit time, the activity of lactase and the dose of lac-
tose, intestinal microflora fermentation (intensifi-
cation and intermediate/final products), the ability
of products utilization and individual sensitivi-
ty [1, 2].

Our results confirmed that LI is a common
problem in children with IBS. In this group we ob-
served also more severe complaints than in oth-
er groups — about one third of these patients had
loose stool or diarrhea after lactose ingestion,
whereas only up to 6% of children with UGID or
malabsorption syndrome had severe symptoms.

The other study also confirmed the occurrence of
diarrhea after lactose in about 30% of patients with
FGID. However, flatulence, bloating, fullness and
borborygmie after lactose were the most common
complaints in those patients [6]. In subjects with
functional constipation one of the lowest incidence
of symptoms was noted and only one patient (2%)
had severe aliments. Variations in the frequency
and severity of symptoms may be a result of in-
testinal microbiota imbalance. There are some dif-
ferences in colonic microflora composition be-
tween the types of IBS (diarrhea or constipation
predominant). Diarrhea-IBS patients have the
lower number of Lactobacillus spp. than constipa-
tion-IBS subjects, whereas in constipation type is
a higher number of Veillonella spp. than in healthy
subjects [5]. Other studies have shown a high-
er amount of Enterobacteriaceae and decreased
amount of Lactobacillus and Bifidobacteria in con-
stipation-IBS subjects compared to healthy sub-
jects. The variation in fecal microbiota is related to
different fermentation pathways and products ex-
cretion as hydrogen or methane [25], which results
in different symptoms severity and appearance [1].

Over 40% of our GERD patients were lactose
intolerant and the vast majority of them had mod-
erate symptoms. It was shown that GERD is a sec-
ond most common disease, just after SIBO, comor-
bid with LI in children [26]. Lactose intolerance
may contribute to reflux-like symptoms in about
30% of patients with FGID [6] and the incidence
of LM and LI is high in patients with reflux-like
dyspepsia compared to healthy individuals. A few-
weeks low-lactose diet decreases the frequency of
reflux symptoms. It is assumed that gastro-esoph-
ageal reflux in LI may be caused by extensive gas
production influencing abdominal distention [27].
The role of SCFAs colonic production in weaken-
ing of low esophageal sphincter pressure was also
observed [28]. It can be concluded that LI predis-
poses patients to GERD development.

A large number of patients and longtime da-
ta collection allowed us to present a reliable inci-
dence of LM and LI in the most common gastroin-
testinal diseases affecting children. However, some
limitations of our studies need to be considered. At
first, the age of patients between particular disease
groups differed significantly. Children with gas-
tric and/or duodenal ulcer disease, IBD and IBS
were older than children with GERD, functional
constipation and malabsorption syndrome. It is
known that the frequency of primary hypolacta-
sia increases with age [11], so the age dispropor-
tion in our subjects might a little overestimate the
prevalence of LM in groups contained older chil-
dren compared to others. Second limitation re-
sulted from the measurement of hydrogen level
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exclusively, which could underestimate the preva-
lence of LM in our groups. Studies showed that in
some cases methane is the only product which can
be detected by breath test and only the use of HBT
may give a false-negative results even in 12% of pa-
tients. Methane production seems to be related to
prolonged intestinal transit time and may be com-
mon in constipation and in constipation predom-
inant IBS [22, 29]. However, another study dem-
onstrated about 17% of lactose breath test results
in IBD were only methane positive [21]. Because
of lactose fermentation products variety, a mixed
hydrogen-methane breath test needs to be per-
formed to assess a more accurate picture of LM
in children with gastrointestinal diseases. A high
incidence of LM and LI may be due to the dose

of lactose we used - 50 g in children heavier than
30 kg or 30 g in children up to 30 kg. These dosag-
es are equivalents of one liter and more than two
cups of milk respectively, which are not physiolog-
ical doses, but it is according to a standard proce-
dure of the lactose malabsorption diagnosis. The
high amount of lactose in an aqueous solution al-
lowed us to observe LM and LI in a very short time.
However, it might elevate the frequency and the
severity of symptoms compared to complaints af-
ter normal lactose-contained meal [30].

We conclude that LM is a very common prob-
lem in gastrointestinal diseases, especially in those
affecting a bowel. Symptoms after lactose are high-
ly related to LM, but do not affect all lactose mal-
aborbers (excluding IBS children).
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