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Delayed passage of meconium or constipation during the perinatal period is
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traditionally regarded as a signal to initiate further work up to evaluate for
serious diagnoses such as Hirschsprung’s disease (HD), meconium ileus due to
Cystic Fibrosis, etc. The diagnosis of HD particularly warrants invasive testing to
confirm the diagnosis, such as anorectal manometry or rectal suction biopsy.
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the first few weeks of life, however, there are studies that show that the CMPA
allergen can be passed from mother to an infant in-utero, therefore allowing
symptoms to show as early as day one of life. The presentation is more atypical,
with perinatal constipation rather than with bloody stools, diarrhea, and
vomiting. The diagnosis and management would be avoidance of cow's milk
Published online: September 7, protein within the diet, with results and symptom improvement in patients
2023 immediately. Therefore, we discuss whether an alternative pathway to address
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Core Tip: Cow’s milk protein allergy (CMPA) is a far lesser known cause of perinatal constipation compared to more
frequently considered diagnoses such as Hirschsprung’s, Cystic fibrosis related meconium ileus, efc. The presentation during
the perinatal period is considered atypical caused by a non-immunoglobulin E (IgE) mechanism as opposed to the typical
presentation caused by an IgE-mediated mechanism. The likelihood of CMPA is significant in the perinatal period, therefore
should be considered more often. Here we discuss an alternative pathway for the workup of perinatal constipation focusing
on CMPA as an etiology. The use of this pathway can avoid invasive tests among patients.

Citation: Arakoni R, Kamal H, Cheng SX. Very early onset perinatal constipation: Can it be cow’s milk protein allergy? World J
Gastroenterol 2023; 29(33): 4920-4926

URL: https://www.wjgnet.com/1007-9327/full/v29/i33/4920.htm

DOI: https://dx.doi.org/10.3748/wjg.v29.i133.4920

INTRODUCTION

Delayed passage of meconium or constipation is defined as failure to pass stool within the first 48 h after birth[1]. With a
positive history of delayed meconium passage, providers traditionally regard this as a signal towards serious diagnoses
such as Hirschsprung’s disease (HD), meconium ileus (MI) due to cystic fibrosis (CF), or intestinal obstruction, and
initiate work up such as barium enema, anorectal manometry, and or rectal suction biopsy per current recommendations
[2]. We rarely consider cow's milk protein allergy (CMPA), even though it has been described to occur in the perinatal
period[3,4] and causes disease that mimics HD[5-8]. Since there’s still no available diagnostic laboratory tests, the
diagnosis of CMPA has to be clinical. We recently reported 3 cases of infants who had delayed passage of meconium with
subsequent early-onset perinatal constipation that did not respond to conventional therapies and required rectal
stimulation to defecate. The symptoms resolved when the milk protein component was withheld and recurred when milk
proteins were reintroduced for the patients. The symptoms subsequently resolved again when switched to an extensively
hydrolyzed or amino acid-based formula[9]. Thus, it had not only avoided more aggressive and invasive workup, but
had also significantly improved the care of this very vulnerable young patient population. Unfortunately, per our recent
survey, this early-onset atypical perinatal form of CMPA was rarely recognized by a large majority of care providers
including gastroenterologists, contrasting the typical form of CMPA that occurs later in life. This is not surprising; it
indicates that more presentations of this condition to gastroenterology communities are necessary. In fact, even for its
typical, more known counterpart of CMPA, it has taken approximately 20 years of time before it became widely
recognized by providers. CMPA was rarely diagnosed before 1950, but since 1970 the condition has been further
documented[10]. This paper will discuss 4 burning questions regarding the atypical CMPA, typical CMPA, and HD.

WHAT IS THE PREVALENCE OF HD VS. CMPA IN INFANTS WITH CONSTIPATION?

A number of conditions can cause delayed passage of meconium or early-onset perinatal constipation. This includes HD,
intestinal obstruction, MI, meconium plug syndrome, functional ileus, small left colon, drug effect, hypothyroidism, and
megacystis-microcolon-intestinal hypoperistalsis syndrome[2]. However, these conditions might be much less common
than we think when thinking about perinatal constipation. For example, a study conducted in 2008 looked at causes of
meconium plug syndrome (radiological form of perinatal constipation) in the largest cohort of a patient population to
that date, which actually indicated that only about 13% were due to HD, and none were caused by CF[11]. Table 1 below
summarizes the incidences in pubmed of HD, meconium plug syndrome, MI, anorectal malformation, and CMPA in
infants, whereas Table 2 lists the frequencies of HD relative to CMPA. As shown, the incidences of these congenital
diagnoses are extremely low, less than 0.1%[2] for all four diagnoses individually, in contrast to CMPA, which is
estimated to occur in 0.5%-17%[10,12]. Thus, it is possible that the majority of the cases of perinatal constipation are not
caused by HD or other congenital etiologies, but by acquired CMPA. In accordance with this, we recently observed 25
neonates/young infants referred to our clinic for intractable perinatal constipation and found 23 responded to cow’s milk
protein (CMP) avoidance, suggesting that this very early onset constipation is largely related to CMPA, specifically the
atypical CMPA.

WHAT IS ATYPICAL CMPA AND HOW DOES IT DIFFER FROM TYPICAL CMPA?

CMPA is an abnormal immunological response to CMP. According to time of onset, CMPA can be categorized into two
forms: Atypical form that occurs early in life before, during, or shortly after birth, and typical form that commonly
happens later in life, typically weeks or months after birth. Table 3 compares their differences in clinical presentation,
way of allergen transmission, type of allergy reaction, and intestinal tissue and brief mechanism involved as well as their
diagnosis, management, and relative awareness. The development of CMPA requires exposure followed by an immuno-
logical response to the milk allergen, which can take up to months to occur. Therefore, CMPA has been thought to most
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Table 1 Incidences of various diagnoses in infants with very early-onset constipation

Diagnosis Incidence Ref.

Hirschsprung’s disease 0.025% Loening-Baucke and Kimura[2]
Meconium plug syndrome 0.1%-0.2 Loening-Baucke and Kimural[2]
Meconium ileus 0.04 Loening-Baucke and Kimura[2]
Anorectal malformation 0.025%-0.05% Loening-Baucke and Kimural[2]
CMPA 0.5%-17% Host[10], Rona et al[12]

CMPA: Cow’s milk protein allergy.

Table 2 Relative frequencies of Hirschsprung’s disease vs cow’s milk protein allergy in infants with very early-onset constipation

Ref. HD (%) CMPA (%)
Burge and Drewett[18] 38.1

Kubota et al[19] 34.6 65.4

Van Leeuwen et al[20] 25.0

Keckler et al[11] 13.0

Cheng et al (unpublished observation) 8.0 92.0

CMPA: Cow’s milk protein allergy; HD: Hirschsprung’s disease.

Table 3 Comparison of atypical vs typical cow’s milk protein allergy

Atypical CMPA Typical CMPA
Time of onset Perinatal period[3] Early infancy[21,22]
Way of transmission  Vertically via placenta and amniotic fluid[3] Vertically via breast feeding

of allergen
Horizontally by oral ingestion[21,22]

Typical presentation  Intractable constipation[5,6] Vomiting and diarrhea, bloody stools[21]
Type of allergy Non IgE mediated[5] IgE mediated[5]

reaction

Tissues involved Enteric neurons and smooth muscle[5-8] Intestinal mucosa[5]

Mechanism involved = Immune mediated neuromuscular dysfunction leading to persistent spasm or ~Allergic enterocolitis[5]
failure to relax of the anorectum (HD like changes)[5-8]

Diagnosis CMP avoidance and challenge. Both blood and skin allergy testings are of no CMP avoidance and challenge with or without
diagnostic value[9] blood and skin allergy testing[21]

Treatment CMP avoidance[9] CMP avoidance[9]

Awareness to Rarely aware/reported Well known/reported

providers

CMP: cow’s milk protein; CMPA: cow’s milk protein allergy; HD: Hirschsprung’s disease; IgE: Immunoglobulin E.

commonly occur within weeks or months after their first postnatal feed. However, cow’s milk allergens are not only
transported postnatally via the oral route; they can also pass through the placenta and amniotic fluid to sensitize fetuses
and cause allergy[3-4]. This indicates that the process of developing CMPA can occur prenatally. To support this, there
are studies that show a-lactalbumin, -lactoglobulin, and a-casein were found in full-term neonates, which are indications
of responses of cord blood lymphocytes to cow’s milk allergen[3,13]. Figure 1 demonstrates the passage of CMP from
maternal ingestion through the placenta, affecting the infant in-utero, eventually leading to perinatal constipation. The
typical, late-onset form of CMPA is now well known to care providers, however the early-onset form is often overlooked,
particularly when this type of CMPA presents with atypical symptoms. Most pediatricians including pediatric gastroen-
terologists are not aware of the early-onset CMPA. As a result, many atypical cases of neonate infants CMPA were
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Figure 1 How cow’s milk protein allergen from maternal diet passes into the fetus causing distal colon spasm or failure to relax leading
to Hirschsprung’s disease-like constipation. As mentioned in the text, the suspected mechanism involves neuromodulation of the enteric nervous system,
with increased anal pressure at rest. CMP: Cow’s milk protein.

missed, leaving them undiagnosed or misdiagnosed. This resulted in delay of initiating the appropriate treatment for this
very treatable condition or led to many unnecessary workup procedures.

WHAT IS THE MECHANISM BY WHICH CMPA CAUSES PERINATAL CONSTIPATION?

The exact mechanism by which CMPA causes perinatal constipation has remained incompletely understood. CMP can
cause constipation in at least two ways: Nonspecifically through CMP constipating effect and specifically through CMPA.
CMPA, rather than CMP constipation, is considered a more probable etiology for perinatal constipation, because for the
CMP constipation to occur, patients will require a prolonged consumption of the CMP and this is unlikely to occur in this
neonatal patient population, during the perinatal period. Then, how does CMPA lead to perinatal constipation? CMPA
occurs by two primary mechanisms: an immunoglobulin E (IgE)-mediated immediate hypersensitivity reaction and a
non-IgE-mediated delayed hypersensitivity reaction[9]. As shown in Table 3, the former is primarily seen in the typical
CMPA, while the latter is speculated to cause the atypical CMPA. The IgE-mediated reaction is described as IgE
antibodies that are secreted in response to the allergen and bind to the surface of mast cells and basophils, causing
subsequent release of histamine and inflammatory mediators, leading to eosinophilia, allergic colitis and proctitis, and
bloody/mucousy stools[5]. The non-IgE mediated reaction is not as well-known as compared to the IgE-mediated
reaction, but hypotheses include milk antigens binding to immune complexes of immunoglobulin A or immunoglobulin
G or directly binding and stimulating T cells, resulting in activation of an inflammatory cascade[14] that involves
neuromodulation of the enteric nervous system[15], leading to alteration of the function of smooth muscle and intestinal
motility that is functionally similar to that of HD[5], with increased anal pressure at rest[16] causing difficulties in
stooling. As illustrated in one of our cases[9], early-onset constipation had normal appearing colorectal histology, with no
evidence of lamina propria/ muscularis mucosa eosinophilia nor increased mast cell infiltration, therefore the etiology of
the perinatal constipation is likely not the IgE-mediated but more consistent with the non-IgE mediated mechanism. Also,
all of our observed cases mentioned in the previous case series[9] and subsequent new cases did not respond to stool
softeners but required rectal stimulation/rectal insertion for bowel movement, suggesting that the mechanism of
constipation is likely not simply related to the hardness of the stool but the dysmotility of the muscle of the distal colon,
either due to distal colon spasm or failure to relax (Figure 1).

WHAT IS THE BEST MANAGEMENT ALGORITHM FOR CARE PROVIDERS TO DIFFERENTIATE
ATYPICAL CMPA FROM HD IN PATIENTS WITH PERINATAL CONSTIPATION?

How to effectively diagnose the infants with acquired condition from the infants with congenital disease as in HD and
other anatomical obstructions without extensive testing remains clinically challenging.

Current guidelines recommend a moderate level of suspicion for HD, although practice varies regarding the evaluation
of these infants. At a minimum, they should be closely observed and evaluated promptly for HD if they develop
symptoms of constipation even though a great majority of those patients are not due to HD[2]. We designate this
management algorithm the “top-down” approach (Figure 2A).

Our practice has adopted a new management guideline in managing these patients[9] given that CMPA rather than
HD causes most of these presentations. The new guideline has recommended performing a 2-week trial of CMP
avoidance as the initial diagnostic procedure before performing a contrast enema, anorectal manometry, and or suction
biopsy. We designate this new management algorithm the “bottom-up” approach (Figure 2B).
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A

‘ Neonate with perinatal constipation, concern for Hirschsprung’s ‘
T

I 1
‘ Anorectal manometry ‘ ‘ Rectal suction biopsy
I

‘ Negative for Hirschsprung’s ‘

‘ Consideration of other diagnoses such as CMPA ‘

‘ Neonate with suspected CMPA: Perinatal constipation ‘
[

‘ Perinatal CMP exposure?
I

No Yes

Work up ‘ Infant breastfeeding ‘

No Yes

‘ CMP elimination diet x 2 wk ‘ ‘ Mother eliminate CMP from diet

Symptoms improved?
I

No Yes

Work up CMP rechallenge x 2 wk

Symptoms recurred?
I

No Yes
No CMPA and continue CMPA confirmed and restart
CMP diet elimination diet

DOI: 10.3748/wjg.v29.i33.4920 Copyright ©The Author(s) 2023.

Figure 2 Two algorithms for clinical management of patients with intractable early onset perinatal constipation. A: Top-down approach and
current guideline for management of perinatal constipation. B: Bottom-up approach; new guideline to consider which suspects cow’s milk protein allergy as a
diagnosis. CMP: Cow’s milk protein; CMPA: Cow’s milk protein allergy.

The top-down approach relies on highly sophisticated investigations (i.e., contrast enema, anorectal manometry or
suction biopsy) to first rule out HD, which are rare and expensive; whereas the bottom-up protocol uses relatively simple
food elimination diet to first rule in CMPA before rare entities are considered, which is common and inexpensive. With
this new approach, we have promptly identified and successfully treated CMPA in 23 of 25 infants with intractable early-
onset constipation without the need to go to any of the invasive testings (Cheng et al, unpublished observation). Thus, if
this is validated by other clinical centers or practices, the new recommendation would largely help avert many
unnecessary investigations, which are not only costly but are also invasive and expose patients to various potential
complications.

CONCLUSION

Further understanding of the mechanism of CMPA makes it clear that infants can present with the manifestations
immediately after birth. Therefore, shouldn’t we consider CMPA in our patients who present with perinatal constipation
early on? There is no doubt that the serious diagnoses such as HD and CF related MI cannot be missed, however, if there
is a way to eliminate invasive tests, we should, as providers, incorporate it into our medical practice. There are many
unanswered questions that have yet to be further studied. For example, in our studies, all the mothers of patients with
perinatal constipation consumed dairy products during pregnancy, however, this does not mean all mothers who
consume dairy products during pregnancy will necessarily give birth to infants who will develop CMPA or symptoms of
perinatal constipation. What factor(s) determines who develops and who does not develop sensitization and allergy
remains unclear. Also unclear is the factor(s) that determines the type of CMPA, typical vs atypical. Similarly, although

WJG | https://www.wjgnet.com 4924 September 7,2023 | Volume?29 | Issue33 |

Jaishideng®



Arakoni R et al. Perinatal constipation and cow’s milk allergy

we know CMP allergens can pass the placenta and amniotic fluid to sensitize fetuses and cause allergy, we still do not
know how long this sensitization process lasts and how long the allergens remain effective. The fact that our patients’
symptoms resolved following the 2-week elimination period of the allergen, however, seems to suggest that this could
approximate the timeline of allergen effectiveness. Also, the overall prognosis of typical CMPA is good, with a total
recovery of 56% at 1 year, 77% at 2 years, 87% at 3 years, 92% at 5 and 10 years and 97% at 15 years of age[17]. Whether
this applies to atypical CMPA in the perinatal population requires further investigation. Regardless of what the type of
CMPA is, our recommendation for treatment of CMPA is the same, that is, once a diagnosis of CMPA is confirmed, a
milk-free diet will be continued until a new milk challenge has shown development of tolerance. All infants with CMPA
will be rechallenged at 12 mo of age and, in the event of continued clinical sensitivity to CMP, controlled rechallenges will
be performed every 6 mo up to 3 years of age; and thereafter every 12 mo until tolerance develops.
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