
* Corresponding Author;
Address: Shiraz Transplant Research Center, Gastroenterohepatology Research Center, Shiraz University of Medical Sciences, Shiraz, 71937-11351, Iran
E-mail: dehghanism@sums.ac.ir© 2012 by Pediatrics Center of Excellence, Children’s Medical Center, Tehran University of Medical Sciences, All rights reserved.

Published by: Tehran University of Medical Sciences (http://ijp.tums.ac.ir)

The Role of Cow’s Milk Allergy in Pediatric Chronic Constipation:

A Randomized Clinical Trial

Seyed-Mohsen Dehghani*1,2, MD; Bita Ahmadpour2, MD; Mahmood Haghighat2, MD; Sara Kashef3, MD;
Mohammad-Hadi Imanieh1, MD, and Mohammad Soleimani2, MD

1. Transplant Research Center, Shiraz University of Medical Sciences, Shiraz, Iran2. Gastroenterohepatology Research Center, Shiraz University of Medical Sciences, Shiraz, Iran3. Allergy Research Center, Shiraz University of Medical Sciences, Shiraz, Iran
Received: Oct 07, 2011; Final Revision: Feb 18, 2012; Accepted: Mar 25, 2012

Abstract
Objective: Cow's milk allergy has different presentations in children and can cause functional bowelsymptoms such as chronic constipation. The aims of this study were to investigate the role of cow’s milkallergy as a cause of chronic constipation and effect of cow’s milk free diet (CMFD) on its treatment inchildren.
Methods: We performed a randomized clinical study comparing CMFD with cow’s milk diet (CMD) in twogroups each consisting of 70 patients (age range, 1-13 years) with chronic functional constipation (defined asRome III criteria). All subjects had been referred to a pediatric gastroenterology clinic and had previouslybeen treated with laxatives for at least 3 months without success; also all 140 patients performed skin pricktest. The case group received CMFD for 4 weeks. After that they received CMD for 2 extra weeks. The controlgroup received CMD for whole 6 weeks. A response was defined as decreased in signs and symptoms that notfulfilled Rome III criteria after 4 weeks of CMFD and came back to Rome III criteria after 2 weeks of CMDchallenge.
Findings: After 4 weeks 56 (80%) patients of the case group responded in comparison to 33 (47.1%) patientsin the control group (P=0.0001). In the case group after 2 weeks challenge 24 out of 56 (42.8%) respondersdeveloped constipation according to Rome III criteria. With other words, the frequency of cow’s milk allergyamong 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 advisablein all children with constipation unresponsive to correct laxative treatment.
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IntroductionAs a gastrointestinal (GI) disease chronicconstipation is very common in the general

population with a prevalence of nearly 20%[1]. It isalso very common in children with a frequencybetween 3% and 16%[2]. In dealing with thisdisease, it is important to be sure that it is not
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secondary to other conditions, like thyroid diseaseor congenital anomaly of GI tract. Life stylemodification can be the first management inchronic functional constipation. Then, if noresponse is achieved, a therapeutic trial with fiberand/or simple laxatives is suggested. In spite ofthese modalities many patients do not respond. Ithas been reported that at the end of a 5-yearfollow-up study, no improvement was seen in 35-45% of the patients[3].In children with chronic constipation notresponding to laxative treatment the symptommay be due to other causes, one of them beingcow’s milk allergy[4-6].Association between cow’s milk allergy andchronic constipation has been reported byBuisseret in 1978[7]. In an open but not placebo-controlled study by Iacono et al, was shown that21 of 27 patients with refractory constipationresponded to a cow’s milk  free diet (CMFD)[5].Many reports showed the relationship betweenchronic constipation and cow’s milk allergy, butsome were against[6,8-15]. Loening-Baucke reportedno improvement of the symptom in children withchronic constipation who had a history of cow’smilk allergy and have been on CMFD[3]. Yimyaemet al reviewed the results of 10 cow’s milk allergypatients studied from 1997 to 2001 and did notfind any relation with constipation[16].In order to clarify these apparently conflictingresults we decided to check the effect of CMFD onour patients with chronic constipation.

Subjects and MethodsIn this randomized clinical trial all consecutivepatients less than 14 years of age with chronicconstipation referred to Pediatric Gastroentero-logy Clinic affiliated with Shiraz University ofMedical Sciences between April 2009 and April2010 were evaluated. We used Rome III criteriafor definition of functional constipation[17], i.e. twoor more of the following in a child with adevelopmental age of at least 4 years withinsufficient criteria for diagnosis of inflammatorybowel syndrome:

1. Two or fewer defecations in the toilet per week.2. At least 1 episode of fecal incontinence perweek.3. History of retentive posturing or excessivevolitional 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 mayobstruct the toilet.Criteria fulfilled at least once per week for atleast 2 months before diagnosis, and one month ofat least two of the following in infants up to 4years of age:1. Two or fewer defecations per week.2. At least one episode/week of incontinence afterthe 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 mayobstruct the toilet[17].The exclusion criteria were anatomical causesof constipation (eg, Hirschsprung’s disease, spinaldisease), constipation due to other disorders (eg,hypothyroidism, psychomotor retardation), prioranal surgery, and use of medications that cancause constipation.140 children were enrolled: 73 boys and 67girls (52.1% and 47.9%, respectively), age range,1-13 years; (mean, 4.6±2.7 years). They all fedcow’s milk, dairy products, or commercialformulas derived from cow’s milk. Previoustreatment with different laxatives such aslactulose, Mg(OH)2, paraffin, and PEG for at leastthree months had been unsuccessful in allpatients. When the patient was first seen,complete physical examination including rectalexamination was done and a detailed chart wascompiled containing the results of the physicalexamination and medical history information suchas breast feeding during the first months of life,acceptance of formula at weaning, and especiallythe presence or absence of Rome III criteria. Nextday the patient received Skin Prick Test.Diagnosis of cow’s milk allergy inducedconstipation was based on increased frequency ofdefecation or decreased number of signs andsymptoms after 4 weeks CMFD and coming backto Rome III criteria after 2 weeks of challenge with
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Fig. 1: Flow diagram of patients
CMD in comparison to the control group. Wedefine CMFD as a diet free of any dairy productsmade of cow’s milk.At the first visit, the parents were asked torecord the child’s signs and symptoms, and allmedications were discontinued. Then the patientwas assigned to receive PEG solution 0.5gram/Kg/day and CMFD or PEG solution with thesame dose and CMD for the next 4 weeks. PEG wasprescribed by pediatric gastroenterologist to allpatients. The order of dietary treatment wasrandomly assigned by a computer generatedmethod with the individual patient as the unit ofrandomization and according to thisrandomization the patients were recommended toreceive CMFD or CMD by a pediatric allergist. Atthe end of the treatment, the protocols wereevaluated again by pediatric gastroenterologistwho was blinded to the type of diet. At baseline

and at the end of the first study periods, thechildren were examined by a researcher. Duringthe study period, the parents recorded the numberof bowel movements, as well as the appearance ofthe stools and the child’s difficulty in passingthem. To ensure that the children did not receiveany other kind of milk or milk-containing foodsduring the study, the parents were given a list ofthe most common milk-containing foods to beavoided. During the study period, they were askedto record the amount and type of food their childhad eaten each day. At the end of the study, weanalyzed these diaries to evaluate adherence tothe diet and the quantity of milk consumed. Theparents were able to contact us whenevernecessary, and telephone contacts helped toensure adherence to the diet. After the first studyperiod, the children who were on the CMFD weregiven the CMD for another two weeks. During the
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Table 1: Clinical characteristics of children with chronic constipation before trial
Parameter Patients on Cow’s Milk

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

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 (32.9) 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 recordedany clinical symptoms, and the patients werereexamined in the hospital for any adversereaction, and at the end of the challenge periodthey were evaluated for presence of constipationagain. Informed consent was obtained from theparents of all the patients involved in the study.The study was approved by Institutional ReviewBoard of Shiraz University of Medical Sciences.Frequency analysis was performed with Fisher’sexact test. The Pearson Chi-Square and McNemartests were used to compare the Rome criteria, andStudent’s t-test for parametric analysis. All P-values were two-tailed, and P-values less than 0.05were considered to indicate statistical significance.

FindingsTwo groups were matched for age, sex, duration ofillness, frequency of breast feeding at birth andsigns and symptoms of constipation at the time ofentry 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 only7 (5%) patients had anal fissures. After 4 weeks56 (80%) patients of the case group responded incomparison to 33 (47.1%) patients  in controlgroup (P=0.0001). The comparison of Romecriteria in the case group before trial and 4 weeksafter CMFD are shown in Table 3. Table 4 showsthe comparison of these criteria between case andcontrol group. All patients in case groupunderwent a challenge with CMD for two weeks.The comparison of Rome criteria in case groupbefore trial and at the end of trial are shown inTable 5. None of the patients who received CMDhad an acute reaction. After this period 24 out of56 (42.8%) responders developed constipationaccording to Rome III criteria. With other words,the frequency of cow’s milk allergy amongconstipated patients was 80% but the frequency ofcow’s milk allergy induced constipation based onour definition (increased frequency of defecationor decreased number of signs and symptoms after4 weeks CMFD and coming back to Rome IIIcriteria after 2 weeks of challenge with CMD) was34.3%.
Table 2: Comparison of Rome criteria in children with chronic constipation before trial

Parameter Patients on Cow’s
Milk Free Diet (n=70)

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

≤ 2 defecations per week 56 63 0.2
≥ 1episode/week of incontinence after the
acquisition of toileting skills 28 25 0.7
History of retentive posturing or excessive
volitional stool retention 61 58 0.6
History of painful or hard bowel movements 69 66 0.4
Presence of a large fecal mass in the rectum 40 63 0.0001
History of large diameter stools 69 66 0.4
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Table 3: Comparison of Rome criteria in children with chronic constipation before trial and4 weeks after cow’s milk free diet
Parameter

Patients on Cow’s Milk
Free Diet before Trial

(n=70)

Patient on Cow’s Milk
Free Diet after 4 Weeks

(n=70)
P- value

≤ 2 defecations per week 56 3 0.000
≥ 1 episode/week of incontinence after the
acquisition of toileting skills 28 2 0.000
History of retentive posturing or excessive
volitional stool retention 61 7 0.000
History of painful or hard bowel movements 69 9 0.000
Presence of a large fecal mass in the rectum 40 2 0.000
History of large diameter stools 69 9 0.000

At beginning of the study there was a trendtowards a high frequency of negative skin pricktest among the patients with functionalconstipation, and in only one child with cow’s milkallergy induced constipation it was  positive.

DiscussionCow’s milk allergy has many signs and symptoms.Some studies showed that chronic diarrhea is themostly encountered GI symptom of cow’s milkallergy in children[6], constipation being anotherbut not too frequent symptom. It is not yetconfirmed that allergy to cow’s milk could causerefractory chronic constipation.Several clinical studies have been done inpediatric cow’s milk allergy with inconsistentresults. Recently it is agreed that constipationseems to be the result of hypersensitivity to cow’s

milk proteins[4-12,18]. In a recent study the role ofallergy in the etiology of constipation in childrenwas investigated. Nighty-nine out of 136 (72.8%)constipated children less than 3 years of age hadallergy to cow’s milk protein as a cause ofconstipation and after introduction of theelimination diet clinical improvement wasobserved in all children. The authors concludedthat cow’s milk allergy is the most common causeof constipation in the first three years of life[19].Syrigou EI et al in Greece showed thatconstipation was improved in 28/32 constipatedchildren with positive atopy patch test (APT) afterwithdrawing the APT-positive foods for an 8-weekperiod[20]. We found a relation between the intakeof cow’s milk products and constipation in aboutone third (34.3%) of the patients. In a study inSpain 35 of the 69 constipated children (51%)improved during the first CMFD period, 8 of thesedid not develop constipation when CM wasreintroduced, 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’smilk diet after 4 weeks

Parameter Patients on Cow’s Milk
Free Diet (n=70)

Patients on Cow’s
Milk Diet (n=70)

P- value

≤ 2 defecations per week 3 20 0.0003
≥ 1 episode/week of incontinence after the
acquisition of toileting skills 2 15 0.002
History of retentive posturing or excessive
volitional stool retention 7 19 0.02
History of painful or hard bowel movements 9 32 0.0001
Presence of a large fecal mass in the rectum 2 20 0.0001
History of large diameter stools 9 32 0.0001
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Table 5: Comparison of Rome criteria in children with chronic constipation on cow’s milk free dietbefore trial and 2 weeks after cow’s milk diet challenge
Parameter

Patients on Cow’s
Milk Free Diet

before Trial
(n=70)

Patient on Cow’s Milk
Free Diet 2 Weeks after

Cow’s Milk Diet Challenge
(n=70)

P- value

≤ 2 defecations per week 56 11 <0.001
≥ 1 episode/week of incontinence after the
acquisition of toileting skills 28 7 <0.001
History of retentive posturing or excessive
volitional stool retention 61 10 <0.001
History of painful or hard bowel
movements 69 20 <0.001
Presence of a large fecal mass in the rectum 40 7 <0.001
History of large diameter stools 69 20 <0.001

and improved during the second CMFD phase,which is consistent with our study[21].Only one patient had positive skin prick test.Positive skin prick test response indicates thepossible association between the food tested andthe 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 anexcellent means of excluding IgE-mediated foodallergy. In this regard Irastorza I et al did not findan IgE-mediated immunologic mechanism inchildren with chronic constipation[21], but forapproving this, further study is needed. Thepresent study showed that excluding cow’s milkproducts from children’s diet with chronicconstipation is associated with improvement ofthe signs and symptoms in 80% of patients. Thispercent of responding to elimination diet was thesame as in other studies[4-6,18]. In one study, of 27children with chronic functional constipation whodid not respond to 2 months of laxative therapy,21 (77.7%) were responsive to elimination ofcow's milk and dairy products for a 1 monthperiod[22], this is comparable with our results.We found that CMD has a meaningful effect onmaking signs and symptoms of constipation, andother factors may have effect on these signs andsymptoms like other proteins in other diets, andcompliance of patients and their parents duringthe study. It is not completely agreed that 2 weeksof challenge test is enough for coming back of allsigns and symptoms of CMD dependent

constipation, and if it was longer, further signs andsymptoms might recur.Furthermore, clinical examination of thechildren in our study showed a low frequency(5%) of severe anal fissures. Because in somestudies[4,7,11], these lesions reappeared after thereintroduction of cow’s milk and before the onsetof constipation, it is hypothesized that these areone of the mechanisms causing constipation. Butin our study, we found no cause and effectrelationship between anal fissure andconstipation.This study has some limitations. Our pediatricgastroenterology department is a referral center,the pediatricians who referred patients, may havepreselected the patients. Also, we could not totallyrule out psychological factors, which arefrequently suggested as the cause of chronicconstipation. In most previous studies, like ours,all the patients had been previously treatedunsuccessfully with laxatives; so, the highfrequency of cow’s milk allergy in constipatedchildren in these studies may have been due inpart to their inclusion criteria.

ConclusionChronic constipation can be a manifestation ofcow’s milk allergy in children. At present, althoughmany questions exist that have no answer, but a
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therapeutic trial with elimination diet is advisablein all children with constipation unresponsive tocorrect laxative treatment.
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