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Abstract

Objective: Cow’s milk allergy has different presentations in children and can cause functional bowel
symptoms such as chronic constipation. The aims of this study were to investigate the role of cow’s milk
allergy as a cause of chronic constipation and effect of cow’s milk free diet (CMFD) on its treatment in
children.

Methods: We performed a randomized clinical study comparing CMFD with cow’s milk diet (CMD) in two
groups each consisting of 70 patients (age range, 1-13 years) with chronic functional constipation (defined as
Rome Il criteria). All subjects had been referred to a pediatric gastroenterology clinic and had previously
been treated with laxatives for at least 3 months without success; also all 140 patients performed skin prick
test. The case group received CMFD for 4 weeks. After that they received CMD for 2 extra weeks. The control
group received CMD for whole 6 weeks. A response was defined as decreased in signs and symptoms that not
fulfilled Rome Il criteria after 4 weeks of CMFD and came back to Rome Il criteria after 2 weeks of CMD
challenge.

Findings: After 4 weeks 56 (80%) patients of the case group responded in comparison to 33 (47.1%) patients
in the control group (P=0.0001). In the case group after 2 weeks challenge 24 out of 56 (42.8%) responders
developed constipation according to Rome IlI criteria. With other words, the frequency of cow’s milk allergy
among constipated patients was 80%. Only one patient had positive skin prick test.

Conclusion: In children, chronic constipation can be a manifestation of cow’s milk allergy. At present,
although several aspects must be further investigated, a therapeutic attempt with elimination diet is advisable
in all children with constipation unresponsive to correct laxative treatment.
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Introduction population with a prevalence of nearly 20%!1l. It is

also very common in children with a frequency
As a gastrointestinal (GI) disease chronic  petween 3% and 16%f2. In dealing with this
constipation is very common in the general disease, it is important to be sure that it is not
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secondary to other conditions, like thyroid disease
or congenital anomaly of Gl tract. Life style
modification can be the first management in
chronic functional constipation. Then, if no
response is achieved, a therapeutic trial with fiber
and/or simple laxatives is suggested. In spite of
these modalities many patients do not respond. It
has been reported that at the end of a 5-year
follow-up study, no improvement was seen in 35-
45% of the patients(3l.

In children with chronic constipation not
responding to laxative treatment the symptom
may be due to other causes, one of them being
cow’s milk allergy!4-6l.

Association between cow’s milk allergy and
chronic constipation has been reported by
Buisseret in 1978071, In an open but not placebo-
controlled study by lacono et al, was shown that
21 of 27 patients with refractory constipation
responded to a cow’s milk free diet (CMFD)[51.

Many reports showed the relationship between
chronic constipation and cow’s milk allergy, but
some were againstl68-15], | oening-Baucke reported
no improvement of the symptom in children with
chronic constipation who had a history of cow’s
milk allergy and have been on CMFDEI Yimyaem
et al reviewed the results of 10 cow’s milk allergy
patients studied from 1997 to 2001 and did not
find any relation with constipation[€],

In order to clarify these apparently conflicting
results we decided to check the effect of CMFD on
our patients with chronic constipation.

Subjects and Methods

In this randomized clinical trial all consecutive
patients less than 14 years of age with chronic
constipation referred to Pediatric Gastroentero-
logy Clinic affiliated with Shiraz University of
Medical Sciences between April 2009 and April
2010 were evaluated. We used Rome Il criteria
for definition of functional constipation[!7], i.e. two
or more of the following in a child with a
developmental age of at least 4 years with
insufficient criteria for diagnosis of inflammatory
bowel syndrome:

1. Two or fewer defecations in the toilet per week.
2. At least 1 episode of fecal incontinence per
week.

3. History of retentive posturing or excessive
volitional stool retention.

4. History of painful or hard bowel movements.

5. Presence of a large fecal mass in the rectum.

6. History of large diameter stools that may
obstruct the toilet.

Criteria fulfilled at least once per week for at
least 2 months before diagnosis, and one month of
at least two of the following in infants up to 4
years of age:

1. Two or fewer defecations per week.

2. At least one episode/week of incontinence after
the acquisition of toileting skills.

3. History of excessive stool retention.

4. History of painful or hard bowel movements.

5. Presence of a large fecal mass in the rectum.

6. History of large diameter stools which may
obstruct the toilet[*7],

The exclusion criteria were anatomical causes
of constipation (eg, Hirschsprung’s disease, spinal
disease), constipation due to other disorders (eg,
hypothyroidism, psychomotor retardation), prior
anal surgery, and use of medications that can
cause constipation.

140 children were enrolled: 73 boys and 67
girls (52.1% and 47.9%, respectively), age range,
1-13 years; (mean, 4.6+2.7 years). They all fed
cow's milk, dairy products, or commercial
formulas derived from cow’s milk. Previous
treatment with different laxatives such as
lactulose, Mg(OH),, paraffin, and PEG for at least
three months had been unsuccessful in all
patients. When the patient was first seen,
complete physical examination including rectal
examination was done and a detailed chart was
compiled containing the results of the physical
examination and medical history information such
as breast feeding during the first months of life,
acceptance of formula at weaning, and especially
the presence or absence of Rome Il criteria. Next
day the patient received Skin Prick Test.

Diagnosis of cow’s milk allergy induced
constipation was based on increased frequency of
defecation or decreased number of signs and
symptoms after 4 weeks CMFD and coming back
to Rome llI criteria after 2 weeks of challenge with
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Fig. 1: Flow diagram of patients

CMD in comparison to the control group. We
define CMFD as a diet free of any dairy products
made of cow’s milk.

At the first visit, the parents were asked to
record the child’s signs and symptoms, and all
medications were discontinued. Then the patient
was assigned to receive PEG solution 0.5
gram/Kg/day and CMFD or PEG solution with the
same dose and CMD for the next 4 weeks. PEG was
prescribed by pediatric gastroenterologist to all
patients. The order of dietary treatment was
randomly assigned by a computer generated
method with the individual patient as the unit of
randomization and  according to  this
randomization the patients were recommended to
receive CMFD or CMD by a pediatric allergist. At
the end of the treatment, the protocols were
evaluated again by pediatric gastroenterologist
who was blinded to the type of diet. At baseline

and at the end of the first study periods, the
children were examined by a researcher. During
the study period, the parents recorded the number
of bowel movements, as well as the appearance of
the stools and the child’s difficulty in passing
them. To ensure that the children did not receive
any other kind of milk or milk-containing foods
during the study, the parents were given a list of
the most common milk-containing foods to be
avoided. During the study period, they were asked
to record the amount and type of food their child
had eaten each day. At the end of the study, we
analyzed these diaries to evaluate adherence to
the diet and the quantity of milk consumed. The
parents were able to contact us whenever
necessary, and telephone contacts helped to
ensure adherence to the diet. After the first study
period, the children who were on the CMFD were
given the CMD for another two weeks. During the
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Table 1: Clinical characteristics of children with chronic constipation before trial

Patients on Cow’s

Patients on Cow’s Milk

Parameter Free Diet (n=70) Milk Diet (n=70) AT
Age [mean (SD)] (months) 54.7 (32.2) 55.5(34.1) 0.887
Sex (Male/Female) 39/31 34/36 0.501
Breast feeding at birth (%) 23(329) 17 (24.3) 0.348
Duration of illness [mean (SD)](months) 26.3 (22.7) 26.1 (19.3) 0.955
Abdominal pain 40 44 0.606
Anal fissure 5 2 0.447

two week challenge period, the parents recorded
any clinical symptoms, and the patients were
reexamined in the hospital for any adverse
reaction, and at the end of the challenge period
they were evaluated for presence of constipation
again. Informed consent was obtained from the
parents of all the patients involved in the study.
The study was approved by Institutional Review
Board of Shiraz University of Medical Sciences.
Frequency analysis was performed with Fisher’s
exact test. The Pearson Chi-Square and McNemar
tests were used to compare the Rome criteria, and
Student’s t-test for parametric analysis. All P-
values were two-tailed, and P-values less than 0.05
were considered to indicate statistical significance.

Findings

Two groups were matched for age, sex, duration of
iliness, frequency of breast feeding at birth and
signs and symptoms of constipation at the time of
entry to study. The base-line characteristics of the

140 patients are shown in Table 1 and 2. Eighty-
four (60%) children had abdominal pain and only
7 (5%) patients had anal fissures. After 4 weeks
56 (80%) patients of the case group responded in
comparison to 33 (47.1%) patients in control
group (P=0.0001). The comparison of Rome
criteria in the case group before trial and 4 weeks
after CMFD are shown in Table 3. Table 4 shows
the comparison of these criteria between case and
control group. All patients in case group
underwent a challenge with CMD for two weeks.
The comparison of Rome criteria in case group
before trial and at the end of trial are shown in
Table 5. None of the patients who received CMD
had an acute reaction. After this period 24 out of
56 (42.8%) responders developed constipation
according to Rome Il criteria. With other words,
the frequency of cow’s milk allergy among
constipated patients was 80% but the frequency of
cow’s milk allergy induced constipation based on
our definition (increased frequency of defecation
or decreased number of signs and symptoms after
4 weeks CMFD and coming back to Rome IlI
criteria after 2 weeks of challenge with CMD) was
34.3%.

Table 2: Comparison of Rome criteria in children with chronic constipation before trial

Patients on Cow’s

Parameter

Patients on Cow’s

< 2 defecations per week

2 lepisode/week of incontinence after the
acquisition of toileting skills

History of retentive posturing or excessive
volitional stool retention

History of painful or hard bowel movements
Presence of a large fecal mass in the rectum
History of large diameter stools

Milk Free Diet (n=70)  Milk Diet (n=70)  © Value
56 63 0.2
28 25 07
61 58 06
69 66 0.4
40 63 0.0001
69 66 04
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Table 3: Comparison of Rome criteria in children with chronic constipation before trial and
4 weeks after cow’s milk free diet

Patients on Cow’s Milk Patient on Cow’s Milk

Parameter

< 2 defecations per week

2 1 episode/week of incontinence after the
acquisition of toileting skills

History of retentive posturing or excessive
volitional stool retention

History of painful or hard bowel movements
Presence of a large fecal mass in the rectum
History of large diameter stools

At beginning of the study there was a trend
towards a high frequency of negative skin prick
test among the patients with functional
constipation, and in only one child with cow’s milk
allergy induced constipation it was positive.

Discussion

Cow’s milk allergy has many signs and symptoms.
Some studies showed that chronic diarrhea is the
mostly encountered GI symptom of cow’s milk
allergy in childrenl®], constipation being another
but not too frequent symptom. It is not yet
confirmed that allergy to cow’s milk could cause
refractory chronic constipation.

Several clinical studies have been done in
pediatric cow’s milk allergy with inconsistent
results. Recently it is agreed that constipation
seems to be the result of hypersensitivity to cow’s

Free Diet before Trial Free Diet after 4 Weeks P- value
(n=70) (n=70)
56 3 0.000
28 2 0.000
61 7 0.000
69 9 0.000
40 2 0.000
69 9 0.000

milk proteinsf4-1218l. |n a recent study the role of
allergy in the etiology of constipation in children
was investigated. Nighty-nine out of 136 (72.8%)
constipated children less than 3 years of age had
allergy to cow’s milk protein as a cause of
constipation and after introduction of the
elimination diet clinical improvement was
observed in all children. The authors concluded
that cow’s milk allergy is the most common cause
of constipation in the first three years of lifel2],
Syrigou EI et al in Greece showed that
constipation was improved in 28/32 constipated
children with positive atopy patch test (APT) after
withdrawing the APT-positive foods for an 8-week
period[20. We found a relation between the intake
of cow’s milk products and constipation in about
one third (34.3%) of the patients. In a study in
Spain 35 of the 69 constipated children (51%)
improved during the first CMFD period, 8 of these
did not develop constipation when CM was
reintroduced, and other 27 children (39%)
developed constipation during the CM challenge

Table 4: Comparison of Rome criteria in children with chronic constipation on cow’s milk free diet and cow’s
milk diet after 4 weeks

Parameter

< 2 defecations per week
2 1 episode/week of incontinence after the
acquisition of toileting skills

History of retentive posturing or excessive
volitional stool retention

History of painful or hard bowel movements
Presence of a large fecal mass in the rectum

Patients on Cow’s Milk  Patients on Cow’s P-value
Free Diet (n=70) Milk Diet (n=70)

3 20 0.0003
2 15 0.002
7 19 0.02

9 32 0.0001
2 20 0.0001
9 32 0.0001

History of large diameter stools
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Table 5: Comparison of Rome criteria in children with chronic constipation on cow’s milk free diet
before trial and 2 weeks after cow’s milk diet challenge

Patients on Cow’s
Milk Free Diet

Parameter

Patient on Cow’s Milk

< 2 defecations per week

2 1 episode/week of incontinence after the
acquisition of toileting skills

History of retentive posturing or excessive
volitional stool retention

History of painful or hard bowel
movements

Presence of a large fecal mass in the rectum

Free Diet 2 Weeks after P- value
before Trial Cow’s Milk Diet Challenge
(n=70) (n=70)
56 11 <0.001
28 7 <0.001
61 10 <0.001
69 20 <0.001
40 7 <0.001
69 20 <0.001

History of large diameter stools

and improved during the second CMFD phase,
which is consistent with our studyf21l.

Only one patient had positive skin prick test.
Positive skin prick test response indicates the
possible association between the food tested and
the patient’s reaction to that specific food.
Although positive skin prick test response only
“suggests” the presence of symptomatic allergy,
the negative skin prick test response is an
excellent means of excluding Ige-mediated food
allergy. In this regard Irastorza | et al did not find
an IgE-mediated immunologic mechanism in
children with chronic constipationl2ll, but for
approving this, further study is needed. The
present study showed that excluding cow’s milk
products from children’s diet with chronic
constipation is associated with improvement of
the signs and symptoms in 80% of patients. This
percent of responding to elimination diet was the
same as in other studiesl4-618l. In one study, of 27
children with chronic functional constipation who
did not respond to 2 months of laxative therapy,
21 (77.7%) were responsive to elimination of
cow’s milk and dairy products for a 1 month
period(22], this is comparable with our results.

We found that CMD has a meaningful effect on
making signs and symptoms of constipation, and
other factors may have effect on these signs and
symptoms like other proteins in other diets, and
compliance of patients and their parents during
the study. It is not completely agreed that 2 weeks
of challenge test is enough for coming back of all
signs and symptoms of CMD dependent

constipation, and if it was longer, further signs and
symptoms might recur.

Furthermore, clinical examination of the
children in our study showed a low frequency
(5%) of severe anal fissures. Because in some
studies711] these lesions reappeared after the
reintroduction of cow’s milk and before the onset
of constipation, it is hypothesized that these are
one of the mechanisms causing constipation. But
in our study, we found no cause and effect
relationship  between anal fissure and
constipation.

This study has some limitations. Our pediatric
gastroenterology department is a referral center,
the pediatricians who referred patients, may have
preselected the patients. Also, we could not totally
rule out psychological factors, which are
frequently suggested as the cause of chronic
constipation. In most previous studies, like ours,
all the patients had been previously treated
unsuccessfully with laxatives; so, the high
frequency of cow’s milk allergy in constipated
children in these studies may have been due in
part to their inclusion criteria.

Conclusion

Chronic constipation can be a manifestation of
cow’s milk allergy in children. At present, although
many questions exist that have no answer, but a
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therapeutic trial with elimination diet is advisable
in all children with constipation unresponsive to
correct laxative treatment.
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