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Abstract

Background: Isolated rectal bleeding in infants is often attributed to the consumption

of cow’s milk. However, the prevalence of this condition has not been described, and

its preferred diagnostic methods and management are controversial.

Methods: In a prospective population-based study following 13,019 children from

birth, 21 infants with isolated rectal bleeding attributed to cow’s milk protein

consumption were identified. Following evaluation, parents were encouraged to

resume cow’s milk protein and infants were followed for reappearance of symptoms

and thereafter for 6 yr. In addition, infants with rectal bleeding were compared to a

control group of healthy infants.

Results: The prevalence of isolated rectal bleeding attributed to cow’s milk consump-

tion was 0.16%. All infants were asymptomatic within days of dietary modifications.

Eleven of the 14 infants (78.5%) whose parents reintroduced cow’s milk protein to

their diet following our evaluation tolerated it with no adverse effects. Those 11 infants

were significantly younger at initial consumption of cow’s milk protein

(6.7 ± 1.6 months) compared to those who continued elimination diet

(17.7 ± 9.2 months), (p = 0.002) while their 1-yr hemoglobin levels were comparable

(p = 0.98). No risk factors for rectal bleeding were identified.

Conclusions: The prevalence of isolated rectal bleeding attributed to cow’ milk is low.

The condition is generally benign and resolves quickly with elimination diet.

Reintroduction of cow’s milk following resolution of symptoms is often well tolerated

and is recommended for confirming the diagnosis and avoiding prolonged unnecessary

elimination diets.

Isolated rectal bleeding in infancy is a well-known phenome-

non. While cases of iron deficiency anemia, hypoalbuminemia,

and even massive bleeding have been reported, it generally has

a benign course (1–7). However, it is often a cause for concern

in parents and a subject for various investigations and

treatments (1, 2). Potential etiologies for rectal bleeding include

common (anal fissures and infection) and less common

(Hirschprung, inflammatory bowel disease) conditions (4, 5, 8).

Cow’s milk allergy (CMA) comprises one of the most

common, significant and potentially fatal food allergies. It is

associated with several distinct entities such as IgE-mediated

CMA, food protein-induced enterocolitis syndrome, and even

constipation (9–11). Skin prick tests (SPT) assist in making the

diagnosis of CMA, predicting its persistence (12, 13) and even

in determining a starting dose for oral desensitization (14).

However, an oral food challenge (OFC) is the gold standard

for diagnosis (15). Once the diagnosis is made an elimination

diet is required, and alternative formulas are given (16, 17).

Although often implicated in this condition, the relative

proportion of CMA as a cause for isolated rectal bleeding in

infants is controversial (1, 4, 18). Several diagnostic methods,

in addition to the infants’ history, have been proposed,

including the demonstration of improvement in symptoms

with cow’s milk elimination and recurrence upon provocation

(1), elimination without provocation (3, 19) or the performance

of colonoscopy with biopsies to demonstrate eosinophilic

infiltration of the colonic mucosa (4, 5, 20). Still, given the

invasiveness of performing biopsies and the fact that response

to reprovocation may be delayed, a definitive diagnosis of

CMA-induced allergic colitis is often not made.
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In clinical practice, diagnosis and treatment include elimi-

nation of cow’s milk protein (CMP) from the diet of the infant

resulting in cessation of rectal bleeding within a few days

(1–3, 5). Typically, rechallenge with the suspected offending

food is not performed until the infant is 1 yr old (3, 4). However,

given the transient nature of this condition, mislabeling of

infants as having cow’s milk–associated rectal bleeding may

often occur and evidence regarding the need for such prolonged

elimination diet is sparse. Recently, the role of CMP in the

pathogenesis of rectal bleeding and the traditional approach of

prolonged elimination diet have been questioned (1).

Although the natural course of rectal bleeding has been

studied, no population-based studies providing information

regarding its prevalence exist, to our knowledge. In this large-

scale prospective study following a cohort of 13,234 newborns,

we aimed to determine the prevalence and natural course of

rectal bleeding attributed to CMP consumption, identify risk

factors for its occurrence, and examine the effect of early

reintroduction of CMP.

Methods

Study population

A cohort of 13,234 newborns, born between June 2004 and

June 2006 at Assaf Harofeh Medical Center, Zerifin, Israel,

was followed until the age of 6 yr, and 13,019 (98.38%)

completed the study, as previously described (9). The research

protocol was approved by the Helsinki Review Board of Assaf

Harofeh Medical Center. Parents were asked to contact the

allergy clinic immediately after any adverse reaction (cutane-

ous, respiratory, gastrointestinal, or systemic) suspected to be

related to maternal or infants’ consumption of CMP or, in the

absence of any unusual event, 14–30 days after the initiation of

CMP. All parents were contacted 3 months after birth, and

infants’ feeding pattern was recorded. Parents providing full

breast-feeding were contacted bimonthly until the newborn

consumed dairy products. Neonates with rectal bleeding

observed in the nursery, who were evaluated and treated for

more heterogeneous conditions, were excluded (21). Of the 381

infants with possible adverse events related to CMP, 25 infants

were reported to have rectal bleeding. Infants diagnosed with

other specific entities including CMP-induced enterocolitis

syndrome, n = 2 (10); anal fissure, n = 1; and acute gastroen-

teritis, n = 1, were excluded. Overall, 21 infants with isolated

rectal bleeding were followed.

Evaluation and follow-up

Initial management was done by the primary care physician or

any other healthcare provider involved in the care of the infant.

In all cases, labeling of infants as having rectal bleeding in

relation to the consumption of cow’s milk was based on

symptom presentation and response to elimination diet.

Evaluation in our clinic, performed at an average of 3 months

following symptom presentation, included a detailed question-

naire, SPT and OFC when indicated. Parents were encouraged

to resume the diet provided to the infant prior to the initiation

of rectal bleeding, and infants were subsequently followed for

reappearance of symptoms. Hemoglobin levels were obtained

from routine blood counts performed when infants were 1 yr

old. Infants with rectal bleeding were compared to the entire

group of infants who had no adverse effects related to CMP

(n = 12,638). Using MATLAB’s randperm function, 232

infants from this group were randomly chosen to serve as a

control group for analyses of parameters that were not

available for the entire cohort. Of those, 156 families were

successfully recruited for evaluation.

Skin prick tests

SPT in infants were performed to CMP, soy, egg, and sesame

by using the volar arm and reading the reaction after 20 min.

A negative control and histamine (1 mg/ml; ALK-Abelló, Port

Washington, NY, USA) were used. A 3-mm or larger wheal

response was considered positive (9).

Oral challenge

OFC to cow’s milk formula was performed using Materna

(Maabarot Products Ltd, Maabarot, Israel) infant formula.

Increasing doses were given, from a 1:10 diluted formula of

1.0 ml (2.7 mg of CMP) up to 120 ml (3.24 g of CMP) every

30 min. The challenge was terminated if a cutaneous, respira-

tory, gastrointestinal, or systemic response was observed. In

case of a negative challenge result, the infants were observed

for 3 h, and a subsequent contact was made 2 wk later to

inquire about their feeding habits.

Statistical analysis

Statistical analyses were performed with SPSS software (ver-

sion 16; SPSS, Inc, Chicago, IL, USA). Continuous variables

were analyzed using the student’s t-test or one-way ANOVA and

are presented as mean ± standard deviation. Fisher’s exact test

was used to analyze differences between groups in categorical

variables. All analyses were 2-tailed, and a p-value of <0.05 was
considered significant.

Results

Infants’ characteristics at time of presentation

Twenty-one otherwise healthy infants (12 males) were diag-

nosed as having rectal bleeding attributed to CMP (0.16% of

the study population), (Table 1). Most infants 20/21 (95.2%)

were born full term with an average gestational age at birth of

39.5 ± 1.3 wk and one infant was born at 36 wk gestational

age. Mean age at presentation was 52.9 ± 49.6 days (range,

10–210 days). Four infants were exclusively breast-fed at the

time of presentation, and 17 infants were fed with CMP either

exclusively (n = 10) or in addition to breast-feeding (n = 7). In

those consuming CMP, the average time from introduction of

CMP to the development of symptoms was 39.4 ± 47.4 days.

Eleven infants had mild symptoms in addition to rectal

bleeding (Table 1).
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Nutritional adjustments

Initial diagnosis of CMP-related rectal bleeding was made by a

primary care physician in the majority of infants (15/21), by our

clinic in 2 infants, during hospitalization due to rectal bleeding

in 1 infant, and by a nurse at the mother & child care center in

1 infant. Two families reported that the possibility that infants’

symptoms were related to CMP exposure was raised by the

parents themselves. Nutritional changes were made in all cases

(Table 1). Those were recommended by the primary care

physician in 18 cases (including cases where the diagnosis was

suggested by the parents themselves), by a nurse at the mother &

child care center in 1 case, and by the parents in 1 case, and in 1

case, the parents could not remember. All but one infant

experienced resolution of symptoms after the nutritional

change. This child was hospitalized, had a negative infectious

work-up, and was fed with elemental formula until the age of

13 months when CMP was successfully reintroduced.

Clinical evaluation

Twenty infants were evaluated in our clinic, and one family

refused evaluation and testing (Table 1). Infants were evaluated

at a mean age of 5.3 ± 2.1 months (2.9 ± 2.5 months following

their initial presentation). SPT to CMP was negative in 18

infants. Of the two infants with positive SPT to CMP, one

had a negative OFC followed by regular consumption of milk-

based formula, and the other refused OFC, but his clinical

presentation and delayed reaction were not consistent with

IgE-mediated cow’s milk allergy (12). An elimination diet was

continued until he was incidentally exposed to CMP at the age

of 32 months with no adverse effects. One infant had a

positive SPT to soy but was consuming only CMP at the time

of diagnosis; one had a positive SPT to egg and one to

sesame. Following evaluation, all families were recommended

to reintroduce CMP to the infants’ diet along with an

explanation that symptoms might recur. Fourteen of the

evaluated families (70%) reintroduced CMP to the infants’

diet either before or immediately after the clinic visit. Those

parents who elected to postpone the reintroduction of CMP

did so either because of their fear of reintroduction of CMP or

based on their primary care physician’s recommendation. In

11 of those who chose to reintroduce CMP (78.5%), no

adverse effects were noted. Three children developed symp-

toms upon reintroduction of CMP (1 had rectal bleeding and

2 had non-bloody diarrhea) and resumed their previous

formulas. If only those infants are considered to have actual

CMP-related rectal bleeding, then the prevalence of this

condition is only 0.023%. At the age of 24 months, all but

one infant consumed CMP.

One-year hemoglobin levels in infants whose parents con-

tinued to eliminate CMP from their diet and in those who

resumed CMP sooner were compared. While infants whose

parents declined the reintroduction of CMP (n = 6) were at a

mean age of 17.7 ± 9.2 months when CMP was finally

reintroduced, those who successfully reintroduced CMP fol-

lowing clinic visit (n = 11) were significantly younger

6.8 ±1.8 months, (p = 0.002). Despite the early reintroduction

of CMP, 1-yr hemoglobin levels (available for 19 infants), did

not differ between the 2 groups (12.26 mg/dl for those avoiding

vs. 12.25 mg/dl for those consuming CMP, p = 0.98).

Risk factors for CMP-related rectal bleeding were not identified

We next compared the group of infants with rectal bleeding to

the entire group of healthy infants who had no adverse effects

related to CMP, n = 12,638 (Table 2). No significant demo-

graphic differences between the groups with rectal bleeding and

the healthy controls were found. Birthweight was higher in

infants with rectal bleeding with borderline significance.

Parental allergy was reported in 6 families (28.6%) and was

comparable to the reported parental allergy in the control

group (33%), (p = 0.7) (Table 2).

Discussion

In this prospective population-based study unique in its size,

we report that the prevalence of isolated rectal bleeding

attributed to CMP is only 0.16% and that of actual CMP-

related rectal bleeding is even lower. In addition, our findings

emphasize the safety of early reintroduction of CMP following

Table 1 Characteristics of infants with suspected CMP-related rectal

bleeding

Characteristics No. of patients (n = 21)*

Symptoms at presentation†

Age (days) 52.9 ± 49.6

Exclusive breastfeeding 4 (19%)

CMP 10 (47.7%)

Breastfeeding + CMP 7 (33.3%)

Duration of CM exposure (days) 39.4 ± 47.4

Additional symptoms‡ 11

Dietary intervention

Breastfeeding + Maternal elimination

diet

4 (19%)

Soy (±breast feeding and maternal

elimination diet)

10 (47.7%)

Hydrolyzed formula 7 (33.3%)

Clinical evaluation

Age (days) 158.3 ± 63.0

Positive SPT to CMP 2/20 (10%)

Positive SPT to non-related foods 3/20 (15%)

Reintroduction of CMP

Successful 11 (52.4%)

Reappearance of symptoms 3 (14.3%)

No reintroduction 6 (28.6%)

Did not arrive for evaluation 1 (4.7%)

Age at reintroduction (days) 295.7 ± 155.1

CMP, cow’s milk protein; CM, cow’s milk; SPT, skin prick test.

Values represent mean ± s.d.

*Unless otherwise specified.

†Refers to time of initial symptom presentation.

‡Additional symptoms included other mild gastrointestinal symptoms

(vomiting,n = 3ornon-bloodydiarrhea,n = 1),andnon-gastrointestinal

symptoms (non allergic rash, n = 3; restlessness, n = 3; or cough,

n = 1).
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symptom resolution and its importance in both diagnosis and

management of these infants.

The prevalence of CMA-induced proctocolitis in infants

with isolated rectal bleeding may be less common than

previously estimated. Jenkins et al. (18) described 8 children

who presented with rectal bleeding and all had food-associated

allergic colitis. In contrast, Xanthakos et al. (4) found that

only 64%, of 22 infants with rectal bleeding, had histologically

defined allergic colitis, and Arvola et al. (1) found that the

prevalence of CMP-related rectal bleeding was only 18% when

the diagnosis was based on response to elimination and

provocation diet with cow’s milk. In our study, symptoms

recurred in only 21.4% of infants upon reprovocation,

suggesting that either CMP is less common as a cause for

rectal bleeding, or that its course is shorter than previously

estimated.

It is common practice to continue with elimination diet, even

in exclusively breast-fed infants, until the infant is 1 yr old (3,

4, 22, 23). Poddar et al. (24) have shown a high rate of positive

challenges to CMP, based on histological criteria, when it is

reintroduced early (following 6 months of elimination diet). In

contrast, Arvola et al. (1), using clinical symptoms to guide

therapy, demonstrated that elimination diet was beneficial only

in a sub-group of infants whose symptoms recurred after

rechallenge with CMP. The low rate of symptoms in our

patients upon reprovocation with CMP, and their significantly

lower age at consumption of CMP compared to those whose

parents elected to withhold CMP, supports the use of repro-

vocation to guide management. In addition, a risk of conver-

sion to IgE-mediated CMA with prolonged elimination diet

exists (9). Therefore, to prevent false-positive diagnoses of

CMA and unnecessarily prolonged elimination diets, rechal-

lenge should be performed shortly after the resolution of

symptoms. Primary care physicians should be aware of these

considerations as they have an important role in the family’s

behavior, both in raising the suspicion of CMP-related rectal

bleeding and in recommending a dietary change.

Although the benign nature of rectal bleeding was previ-

ously demonstrated, iron deficiency anemia and hypoalbumin-

emia could be associated findings (18–20, 25–27). Arvola et at

have found hemoglobin levels <10.5 g/dl in 18% of their

infants on admission and in only 3% at 1 yr of age, but this

includes both infants who continued with elimination diet and

those who resumed CMP. In our study, none of the infants had

hemoglobin levels <10.5 g/dl, perhaps due to the routine iron

supplementation given to all infants in Israel between the ages

of 4 months and 1 yr, per AAP recommendations. Moreover,

hemoglobin levels in infants who renewed the consumption of

CMP and in those who continued to avoid it until the age of

1 yr and beyond were similar, emphasizing that there is no

harm in earlier introduction of CMP.

Although a family history of atopy has been previously

described as a risk factor for CMA (1, 4, 18, 28, 29), this is not

supported by our finding of a lower prevalence of parental

atopy in infants with rectal bleeding compared to controls.

Birthweight was slightly higher in the infants with rectal

bleeding, yet these results are not sufficient to identify

birthweight as a risk factor. No other risk factors for CMP-

associated rectal bleeding were identified.

In summary, we describe for the first time the low prevalence

of isolated rectal bleeding attributed to CMP consumption

using a large prospective population-based study. We demon-

strate the benign nature of this condition and the importance of

rechallenge with CMP upon resolution of symptoms to better

establish the diagnosis and to avoid unnecessary elimination

diets. These findings are primarily important for pediatricians

who have a significant impact on the management of these

infants.
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Table 2 Comparison of infants with rectal bleeding and healthy controls

Rectal Bleeding (n = 21)* Healthy controls (n = 12,638)* p value

Gender: male no. 12 (57.1%) 6409 (50.7%) 0.71

Ethnicity: jewish no. 17 (81%) 9789/12267 (78.9%) 0.89

Spontaneous delivery no. 17 (80.9%) 10,696 (84.6%) 0.86

Mean gestational age (wk) 39.5 ± 1.3 39.2 ± 1.9 0.37

Birth weight (kg) 3.4 ± 0.5 3.2 ± 0.5 0.05

Maternal age (yr) 30.4 ± 4 29.7 ± 5.2 0.52

Child order in family 2.0 ± 0.9 2.3 ± 1.5 0.36

Duration of breastfeeding (m) 6.3 ± 8.1 4.7 ± 5.9 0.28

Age at CMP introduction (d) 54.8 ± 85.7 61.6 ± 92.4 0.74

Parental academic education (yr)

Mother 13.3 ± 3.3 (n = 19) 14.2 ± 3.7 (n = 154) 0.28

Father 13.5 ± 3.3 (n = 19) 14.4 ± 2.7 (n = 148) 0.26

Parental self-reported allergy no. 6 (28.6%) 51/156 (33.0%) 0.70

*Unless otherwise specified.

CMP, Cow’s milk protein.

Values represent mean ± s.d.
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