Infantile Colic: Recognition and Treatment
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Infantile colic is a benign process in which an infant has paroxysms of inconsolable crying for more than three hours
per day, more than three days per week, for longer than three weeks. It affects approximately 10% to 40% of infants
worldwide and peaks at around six weeks of age, with symptoms resolving by three to six months of age. The inci-
dence is equal between sexes, and there is no correlation with type of feeding (breast vs. bottle), gestational age, or
socioeconomic status. The cause of infantile colic is not known; proposed causes include alterations in fecal micro-

flora, intolerance to cow’s milk protein or lactose, gastrointestinal
immaturity or inflammation, increased serotonin secretion, poor
feeding technique, and maternal smoking or nicotine replacement
therapy. Colic is a diagnosis of exclusion after a detailed history and
physical examination have ruled out concerning causes. Parental
support and reassurance are key components of the management of
colic. Simethicone and proton pump inhibitors are ineffective for the
treatment of colic, and dicyclomine is contraindicated. Treatment
options for breastfed infants include the probiotic Lactobacillus
reuteri (strain DSM 17938) and reducing maternal dietary allergen
intake. Switching to a hydrolyzed formula is an option for formula-
fed infants. Evidence does not support chiropractic or osteopathic
manipulation, infant massage, swaddling, acupuncture, or herbal
supplements. (Am Fam Physician. 2015;92(7):577-582. Copyright ©
2015 American Academy of Family Physicians.)
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nfantile colic is a benign, self-limited
process in which a healthy infant has
paroxysms of inconsolable crying. The
standard diagnostic criteria—known
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as the “rule of three”—is crying more than
three hours per day, more than three days
per week, for longer than three weeks.!
Symptoms typically resolve by three to six
months of age.

Colic affects approximately 10% to 40%
of infants worldwide,? typically peaks at
about six weeks of age, and can be associated
with significant parental guilt and frustra-
tion, as well as multiple physician visits.
Colic has been associated with postpartum
depression and shaken baby syndrome.**
Parents typically report that paroxysms
occur in the evening and are unprovoked.
The incidence is equal between sexes, and
there is no correlation with type of feeding
(breast vs. bottle), gestational age (full term
vs. preterm), socioeconomic status, or sea-
son of the year.>>®

Etiology

Despite decades of research, the cause of
infantile colic is not known. Proposed causes
include alterations in fecal microflora, intol-
erance to cow’s milk protein or lactose, gas-
trointestinal immaturity or inflammation,
increased serotonin secretion, poor feeding
technique, and maternal smoking or nico-
tine replacement therapy.”' Two studies
have demonstrated higher levels of fecal cal-
protectin, a marker of colonic inflammation,
in infants with colic.'"*?

Evaluation

When evaluating a crying infant, physi-
cians should conduct a thorough history and
physical examination to assess for underly-
ing medical disorders and to determine the
need for further testing (Table 1). Red flags
are listed in Table 2. Once concerning causes
have been ruled out, the physician can safely
diagnose colic in an infant who meets the
rule of three criteria.
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Treatment
PARENTAL REASSURANCE

benign and self-limited nature of colic, and
offer resources for support™ (Figure 1'*'°).

Because colic is benign, the mainstay of

treatment is parental reassurance and sup-
port. After confirming the diagnosis, phy-
sicians should educate parents about the

PROBIOTICS

The probiotic Lactobacillus reuteri (strain
DSM 17938) reduced colic symptoms in four

Table 1. Conditions to Consider in the Evaluation of Unexplained Crying in Infants

Findings Possible cause Other historical clues Physical examination findings  Diagnostic testing
Diarrhea, Hirschsprung Bilious emesis, chronic Abdominal distention or Abdominal radiography
intermittent, disease constipation, fever, no tenderness, jaundice (with or without contrast
explosive meconium passed in first 24 enema), anorectal
hours of life, poor feeding; manometry, rectal
may coexist with trisomy suction biopsy
21; more common in boys
Scrotal or inguinal Incarcerated Abdominal pain, bilious Abdominal bulging or Ultrasonography
swelling hernia emesis distention, acute abdomen

Tenderness to
palpation in long
bones, clavicles,
or scalp

Vomiting, recurrent
and/or forceful

No clinical signs or
symptoms

Testicular torsion

Child abuse

Gastroesophageal
reflux disease

Pyloric stenosis

Anal fissure
Corneal abrasion

Cow'’s milk allergy

Hair tourniquet
syndrome

Inadequate bottle
feeding

Inadequate
breastfeeding
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Acute onset of crying and
pain

History of fall or trauma,
lethargy, unwillingness to
move extremities

Apnea, arching of the
back with feeding,
cough, feeding refusal,
hematemesis, irritability,
poor weight gain,
wheezing

Normal appetite, progressive
nonbilious projectile
vomiting; more common in
boys; presents at two to six
weeks of age

Bloody or painful bowel
movements

Tearing

Bloody stools, constipation,
diarrhea, excessive gas,
pain with defecation, rash,
vomiting

Edema of toes, fingers, or
penis; hair found curled up
near infant

Aggressive feeding

Breasts not emptying with
feeding

www.aafp.org/afp

High-riding testicle, scrotal
discoloration, tenderness
to palpation

Burns, frenulum tears,
geographic scars, retinal
hemorrhage, suspicious
bruises

Nonspecific

Clinical dehydration, palpable
pyloric mass or “olive”
in right midepigastrium,
visualization of gastric
peristalsis with feeding

Fissure

Conjunctival erythema,
scratches near the eye

Rash

Hair wrapped around finger,
toe, or penis

Clinical dehydration, loss of
fat from cheeks, weight
loss or poor weight gain

Poor latch observed; weight
loss or poor weight gain

Ultrasonography

Computed tomography
to detect intracranial
hemorrhage, radiography
of extremities

None required in
uncomplicated reflux; 24-
hour pH monitoring may
be used for complicated
reflux; endoscopy for
persistent symptoms

Ultrasonography of pylorus

None
Fluorescein testing

Fecal occult blood testing,
resolution of symptoms
after maternal dietary
change (in breastfed
infants) or formula change

None

Weight increase with
increase in formula
feedings

Weight increase with
supplemental formula
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out of five clinical trials.*"”?° No adverse
effects were reported. Two recent meta-
analyses and one systematic review found
that administration of five drops of L. reuteri
per day significantly decreased colicin infants
who are breastfed (average of 61 minutes
less crying time per day at 21 days).”* One
trial found a significant increase in crying
or fussing in bottle-fed infants who received
L. reuteri.® Based on these results, L. reuteri
DSM 17938 may be considered as a treatment
option for breastfed infants, but cannot be
recommended for formula-fed infants.

MEDICATIONS

Simethicone. Although simethicone drops
are readily available and often used to treat
colic, a systematic review of three random-
ized controlled trials found that they are no
better than placebo.*

Dicyclomine. Although a systematic review
of three randomized controlled trials found
that dicyclomine was significantly better
than placebo for the treatment of colic, it
is contraindicated in infants younger than
six months because of adverse effects such
as drowsiness, constipation, diarrhea, and
apnea.*”

Proton Pump Inhibitors. A four-week ran-
domized controlled trial of 30 infants with
colic symptoms and gastroesophageal reflux
or esophagitis found that omeprazole (Prilo-
sec) was no better than placebo at reducing
crying or fussing time.?

DIETARY MODIFICATIONS

The prevalence of colic is similar between
breastfed and bottle-fed infants; therefore,
breastfeeding mothers should be encouraged
to continue.” A randomized controlled trial
showed significant reductions in colic symp-
toms among breastfed infants whose mothers
followed a low-allergen diet.”” Infants whose
mothers excluded cow’s milk, eggs, peanuts,
tree nuts, wheat, soy, and fish from their diet
cried for 137 minutes less per day, compared
with 51 minutes less per day in the control
group. A systematic review of six studies
supported the effectiveness of low-allergen
diets in reducing colic.” These diets may be
an option for some breastfeeding mothers,
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Table 2. Red Flags in the Evaluation of the Crying Infant

Finding Possible cause
Distended Abdominal mass, hepatosplenomegaly, Hirschsprung disease,
abdomen intestinal malrotation with volvulus, necrotizing enterocolitis
Fever Acute otitis media, appendicitis, bacteremia, endocarditis,
meningitis, osteomyelitis, pneumonia, sepsis, urinary tract
infection, viral respiratory infection
Lethargy Hydrocephalus, meningitis, sepsis, subdural hematoma

|
|
Treatment of Colic in Infants

Infant meets colic criteria

!

History and physical examination

!

Organic causes ruled out*

!

Provide reassurance and counsel parents
about the benign, self-limited nature of colic

l

Symptoms persist and parents desire treatment

Breastfed infant Bottle-fed infant

' '

Continued parental reassurance Continued parental reassurance

Consider allergen-restricted diett or Consider transition to hydrolyzed formula
consider five drops of Lactobacillus
reuteri DSM 17938 per day#

!

| No improvement

\ 4
Continued parental reassurance

Consider less well-established treatment options:
12% sucrose solution, vented bottle

*—Organic causes are estimated to be the cause of 5% of colic symptoms.™
t—Allergen-restricted diet excludes cow’s milk, eggs, peanuts, tree nuts, wheat, soy,
and fish.”

$—Currently only L. reuteri DSM 17938 is recommended (another form, L. reuteri
ATCC 55730, has been shown to induce tetracycline resistance and should not be
used).’®

I ——
Figure 1. Management of infantile colic.

Information from references 14 through 16.
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SORT: KEY RECOMMENDATIONS FOR PRACTICE

symptoms.

Evidence

Clinical recommendation rating References

Parents should be educated about the benign and self-limited nature of C 13
infantile colic.

The probiotic Lactobacillus reuteri (strain DSM 17938) may reduce crying in B 22,23
breastfeeding infants with colic.

L. reuteri DSM 17938 should not be given to formula-fed infants with colic. B 8

Elimination of allergens (e.g., cow’s milk, eggs, fish, peanuts, soy, tree nuts, A 15, 27
wheat) from the diet of breastfeeding mothers may relieve colic symptoms.

Switching formula-fed infants to a hydrolyzed formula may improve colic A 27

A = consistent, good-quality patient-oriented evidence, B = inconsistent or limited-quality patient-oriented evidence,
C = consensus, disease-oriented evidence, usual practice, expert opinion, or case series. For information about the
SORT evidence rating system, go to http://www.aafp.org/afpsort.

but should be accompanied by dietary coun-
seling to ensure adequate nutrition. Return
to a normal diet can be considered after the
infant reaches three to six months of age.
Parents of formula-fed infants with colic
often consider switching formulas. A sys-
tematic review of 13 studies found a statis-
tically significant decrease in crying time
among infants who switched to partially,
extensively, or completely hydrolyzed for-
mulas? (Table 3). These studies suggest that
a two-week trial of a different formula may
be considered for infants with colic. To make
the change more palatable, parents can tran-
sition to hydrolyzed formula by mixing the

Table 3. Select Hydrolyzed Infant Formulas

Type Brand Formula name Cost*
Partially hydrolyzed Enfamil Gentlease $1.41
Gerber Good Start Gentle $1.30
Gerber Good Start Soothe $1.37
Similac Similac Total Comfort $1.58
Extensively hydrolyzed Enfamil Nutramigen $1.97
Enfamil Pregestimil $2.06
Similac Alimentum $1.87
Completely hydrolyzed Elecare Elecare $3.05
Enfamil Nutramigen AA $2.34
Nutricia Neocate $3.19

*—Estimated cost per powdered ounce as calculated from prices obtained at
http://www.drugstore.com and http.://www.amazon.com (accessed May 26, 2015).
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new formula with regular formula incre-
mentally over four days, until only hydro-
lyzed formula is being given. These formulas
are expensive, however, and may not be cov-
ered by assistance programs (e.g., Women,
Infants, and Children). If the new formula is
successful in reducing colic symptoms, regu-
lar formula may be restarted after three to
six months of age.

Four studies that evaluated the use of soy
formula for the treatment of colic provided
insufficient evidence to make clinical rec-
ommendations.”’ The American Academy
of Pediatrics recommends against the rou-
tine use of soy formula in the management
of infantile colic, because soy can be an
allergen.”®

PHYSICAL THERAPIES

Physical therapies for colic include chiroprac-
tic and osteopathic manipulation, massage,
and acupuncture. A Cochrane review found
insufficient evidence to support chiropractic
or osteopathic manipulation, because many
studies were small, nonblinded, and had a
high likelihood of bias.?” Trials of acupunc-
ture and infant massage have had conflict-
ing results, and further studies are needed to
determine their benefits and harms.***'

HERBAL SUPPLEMENTS

Herbal supplements, including Mentha
piperita (peppermint) and various herbal
teas (including fennel, chamomile, vervain,
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lemon balm, and licorice), have decreased
crying time in some studies.**** Despite these
findings, a systematic review concluded that
further research is required before recom-
mending these treatments.”’

OTHER MODALITIES

Infants in one small study who received 2 mL
of 12% sucrose solution at 5 p.m. and 8 p.m.
daily had reduced colic symptoms.** Another
study showed similar improvement, but
details about sucrose administration were
lacking.’® “Gripe water,” which consists of
dill seed oil, bicarbonate, and hydrogenated
glucose, has also been used for the treatment
of colic. However, there are no trials dem-
onstrating its effectiveness, and it may cause
harm. Two small, poorly designed stud-
ies suggested possible benefits from the use
of a vented bottle.**** Although swaddling
has been proposed as a method for reduc-
ing crying in infants, a study of nighttime
swaddling found no statistically significant
benefit.*!

Data Sources: Searches were performed in PubMed,
the Cochrane Database of Systematic Reviews, National
Guideline Clearinghouse, U.S. Preventive Services Task
Force, Essential Evidence Plus, and EBM Online. Key
search words included colic, infantile colic, colic/treat-
ment, colic/etiology, probiotics, acupuncture, infant
massage, simethicone/colic, medication/colic, and chiro-
practic/colic. Search dates: April 2014, October 2014, and
February 2015.
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