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Excessive crying: behavioral and emotional regulation
disorder in infancy

In the pediatric literature, excessive crying has been reported solely
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Infant Crying, Colic, and Gastrointestinal Discomfort in
Early Childhood: A Review of the Evidence and
Most Plausible Mechanisms
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Flavia Indrio, Giuseppe Riezzo, Francesco Raimondi, Antonio Di AMauro, Ruggiero Francavilla,
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FIGURE 1. Model for the development of pain-predominant functional gastrointestinal disorders (p-FGID). Adverse early life events occurring in
infants and children with a family history of functional disorders may create a fertile background for the later development of p-FGID, once a
stressful event occurs and the environment (parents, school, friends, medical providers) promotes maladaptive patients’ responses.
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Excessive crying
Head-banging
Feeding/nursing problems
Nocturnal waking
Temper tantrums
Biting, hitting, scratching
Night terrors
Hyperactivity
Enuresis

Excessive crying: behavioral and emotional regulation
disorder in infancy

Joon Sik Kim, MD In the pediatric literature, excessive crying has been reported solely
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AEITOVPYIKEC OLATOPUYES TTETTIKOV
Kpttipro Pounc 11 (ESPGHAN) 2006

G4. Diagnostic Criteria for Infant Colic

Must include &ff of the following in infantcs

from birth to <4 months of age:

1. Paroxyvsms of irritabilicy, fussing, or crving

thar start and stop withour obvious cause
Episodes lasting 3 or more hours per day and
occurring at least 3 days per week for act leastc 1

weel
No failure o thrive.




K'YPIA XHMEIA

* ATOKAEIGLLOG OPYUVIKNG OLOTOPAYNC
*Aloyeipion oltiong

* Aloyeipion VITVoOL

*Yyelo unTEPOLC

* AleOnTikoKvynTikn avantuén BpEépovg
* AVTILETOTION




Altia Bpe@ikng ovnovyiog




Opyavikn owotapoyn

*5% TOV aVNGLYOV ATVPETOV PPEPOV

*1GTOPIKO

*QLOIKT) ECETUOT

*Agv yperalovior cuvnbme AALeC ECETAGEIC LOVO OV
*Agv aipvouv Papog
*Emipovorl Euetot
*ATVO1EC, KLAVOGT)
*Nevpoloyikd onueia




PEDIATRICS

OFFICIAL JOURNAL OF THE AMERICAN ACADEMY OF PEDIATRICS

The Crvimg Infant: Diaznostic Testinz and Frequency of Serion: Underlving
Dnsease
Stephen B. Freedman MNesrin Al-Harthy and Jennifer Thull-Freedman

Pedigirics 2000:123:8
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TABLE 4 Serious Underlying Diagnoses Sorted According to Time
of Diagnosis

Avaivon obvpwv ? S eV Wikl

Index Visit

Acute cholecystitis 1
Acute lymphoblastic leukemia 1
Clavicle fracture 2
Epidural hematoma 1
Intussusception 1
Mephroli i —
Pulled el !

1

Urinary tract infection
Total




Pediatrician’s knowledge on the management of the infant who cries
excessively in the first months of life

Rev Paul Pedialr 2014,32(2).187-92.

Table 2 - Diagnostic hypotheses established by the 132 physicians
surveyed

Diagnoses

Gastroesophageal reflux disease
Infant colic

Cow's Milk Protein Allergy
Healthiness

Acute gastroenteritis




Table 3 - Additional axams reguastad by the 132 physicians mterviawed

Reguestad exams n (%)
Mone 36 (43.4)
pH-monito g 29 (350
Gastroasophageal Reflux Diseasa contrast radiography ESD 9 [(10.8)
Abdominal uiirasonograping T (8.4)
e Upper Digestive Endoscopy — 2 (2.4)
Infant colic Mons M (ELIR)
e Abdominal witrasonographny — 1{3.2)
) Mone T {Frr.8)
s MK Pt ey Specific igE against cow's milk 2 (22.2)
_Healthiness e NoO@ o TQOO)
Acube gastroenteritis MNone 2 {100y

"Fercentage ralars to the propgartion of diagnoslic tesks regueshad per diagnosis

Table 4 - Proposed diagnosis established oy the 132 interviewed doctors

Proposed treatments n [s)™
Dompearidomne 3T (4=2.5)
Ant-reflue postural measures 18 (21.7)
Ranitidine amnd dormpeericors 16 (19.3)
Anti-regurgetation infant formula 3 [(3A.6)
\ Antiermebs 224
Gastroesophageal Reflux Disease Blatermal dietary exciusson of cow's muilk 2 EE.-‘%
Ant-reflux postural Mmeasures and dompendons 2 [(2.4)
Morme 1 {1.2)
Parent guidance abouwt the normalcy of sympbonms 1 {12)
MNoree 11 {(35.5)
Analgesic { paracetanol) 8 [(25.8)
. Do T [22.6)
infant colic Antiemebs 2 (6.4)
Dormparidones 2 [(6.4)
e Extensively hydrolyzed formula o 1(3.2)
BMakermal distary axclusson of cow’s muilk 5 [55.6)
Cow's Milk Protein Adlergy MMatermnal dietary exclusion of cow's milk and dompenicdone 2 [22.2)
e Extensively hydrolyzed formala 2(222)
. MNore 5 [F1.4)
eSS Parent guidance about the nommaicy of symptoms 2 (28.6)
Antiemebs 1 (50)
Acute gastroenterts Do . 1 (50)

"Farcaniasge rafars 1o e oroporton of the numbsr of reastments suaoesied Der disonosis
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ORIGIMAL ARTICLE

Clinical predictors of pathological gastro-oesophageal reflux

in infants with persistent distress
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Gieruszczak-Biatek D, Konarska Z, Skorka A,
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No effect of proton pump inhibitors on crying and
irritability in infants:
- systematic review of randomized controlled trials.
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The Controversial Role of Food Allergy in Infantile Colic:
Evidence and Clinical Management

Rita Nocerino !, Vincenza Pezzella !, Linda Cosenza !, Antonio Amoroso !, Carmen Di Scala !,

Francesco Amato !, Giuseppe Iacono 2 and Roberto Berni Canani 1*
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Figure 1. Gut-brain axis interactions in food allergy-induced infantile colic.
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Yoyikn 16oppomion UNTEPUG

[ 'oviOoc amd dwicOno
Inhibition of intuitive parenting
Avoidance of playful interaction
Ignoring of signals
Unpredictable, inadequate, ineffective responsiveness
Delayed latency to respond

Lack of intuitive support
Neglect

Konwo M Chronic exhaustion Leamed helplessness
Sleep deficit Lostdream of the “perfect mother’
Overstrain Injured self-esteem
Hyperexcitability X Depression, guilt feelings

AM(PIOU H{(} Ambivalence J Revival of neurotic conflicts

Lostdream of the “perfect Baby" g (Ve Partner conflicts

Rejection, feeling rejected
Aggression

Role conflicts
Conflicts with parents

Postnatal
Perinatal
Prenatal

Somatic risks | Psychosocial risks
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Changing partners: the dance of infant formula
changes Clin Pediatr (Phila) 1999
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*58/159 (36%) aArayn yédraxtog omo standard formula
*47% amoOPOoT UNTEPOC
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*80% avépepav Pedtioon countOUATOV
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36% aAlayn YAAOKTOG
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Infant Feeding Patterns in the First 6 Months:
An Assessment in Full-term Infants
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FIG. 2. Main reasons for switching infant formula in the first
5 months.
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Infant Feeding Patterns in the First 6 Months:
An Assessment in Full-term Infants
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Breast feeding
Mo changes
One change

Two or more changes 7

ation between body weight zscores and the number of formula changes. Az, = z score atthe time of the gquestionnaire minus z
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Heine RG. Cow’s-milkallergy and lactose malabsorption in
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1):525-7.

Hill DJ, Roy N, Heine RG, et al. Effect of a low-allergen
maternal diet on colic among breastfed infants: a randomized,
controlled trial. Pediatrics 2005;116:e709-15.
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Tolerance of a standard intact protein formula versus a partially
hydrolyzed formula in healthy, term infants

Carol Lynn Berseth!, Susan Hazels Mitmesser*!, Ekhard E Ziegler?,

John D Marunycz! and Jon Vanderhoof!

Table 2 Parental perception of nfant temperament 1 Assessment using the Infant Characteristics Questionnaiee (1CQ)* at
enrallment and scudy end

1CQ subscale! enrollmentt study endt

INTACT PH INTACT PH

Fsey-diffcul Lat(ry 1471080 55108l 158108

Nutrition Journal 2009
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ORIGINAL ARTICLE

Reduction of crying episodes owing to infantile colic:
a randomized controlled study on the efficacy of a
new infant formula

F Savino!, E Palumeri!, E Castagno!, F Cresi!, P Dalmasso?, F Cavallo® and R Oggero!

@ Randomized controlled study for infantile colic
F Savino et al
1308
Table 2 Comparison between the two groups of colicky infants enrolled for the study
5T cT P-value
(n=96) (n=103)
Male 50 (52.1%) 49(47.6%) 0.53
Age at the study entry (months)® 1.39+0.84 1.29+0.77 0.38
Family history for atopy
Positive 31 (32%) 28 (27%)
Megative 65 (68%) 75 (73%) 0.43
Colic episodes frequency (n/day)
At the study entry® 5.99+1.84 5.41+1.88
(difference) 0.28 (Cl 95%:-0.24; 0.80) 0.29
At day 7° 2.47+1.94 3.72+1.98
(difference) —1.25 (Cl 95%: —0.7; —1.8) =0.0001
At day 14* 1.76 +1.60 3.32+2.06
(difference) —1.56 (Cl 95%: —1.0; —2.1) =0.0001

Abbreviations: Cl, confidence interval; CT, control treatment; 5T, study treatment.
Mean +s.d.



Standard infant formula

Switch from standard infant formula to special formulas
{based on partially hydrolyzed whey proteins with prebiotic oligosaccharides or
formulas containing probiotics)

after 2 weeks

Have colic symptoms
improved?

——
Yeg T _No
.o-""'-'-

i =,

Continue the employed Switch to extensively hydrolyzed

f I
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Crying in infants

On the possible role of intestinal microbiota in the development of colic

Carolina de Weerth!*, Susana Fuentes® and Willem M de Vos*?
'Behavioural Science Institute; Radboud University Nijmegen; Nijmegen, the Netherlands; “Laboratory of Microbiology; Wageningen University; Wageningen,

the Netherlands; *Department of Basic Veterinary Medicine and Department of Bacteriology and Immunelogy; University of Helsinki; Helsinki, Finland
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Figure 1. Microbial signatures of infants with colic at 7 or 14 postnatal days.
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Altered Fecal Microflora and Increased Fecal Calprotectin in Infants with
Colic
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Preventive effects of oral probiotic on infantile colic: a prospective, randomised,
blinded, controlled trial using Lactobacillus reuteri DSM 17938

F. Savino!’, S. Ceratto!, E. Poggi®, M.E. Cartosio®, L. Cordero di Montezemolo! and A. Giannattasio®*
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Table 2. Outcomes of the study.

Endpoint Lactobacillus reuteri + Vitamin D3 (n=54) Relative Risk (95% CI)  ChiZ (P-value) NNT?
vitamin D3 (n=51)

Primary endpoints

@metmpmm bromide D 24 0.04 (0.01-0.31) 23.806 (<0.0001)  2.35
simethicone 48 0.24 (0.14-0.41) 45.592 (<0.0001) 1.49
Seco s
Use of infant formula in the ﬁrle 20 0.37 (0.17-0.80) 6.291 (0.0121) 4.29
¥ hs
Lactobacillus reuteri + Vitamin D3 (average tvalue (df) P-value

vitamin D3 (average * SD) * 5D}

Phone calls for each infant 5.04+2 64 8.40+3.58 5.448 (103) <0.0001
Visits for each infant? 2.66+1.77 4.98+1.89 6.483 (103) <(.0001

TNNT = number needed to freat.
¢ Average + standard deviation.




Original Investigation

Prophylactic Use of a Probiotic in the Prevention of Colic,

Regurgitation, and Functional Constipation
A Randomized Clinical Trial

Flavia Indrio, MD; Antonio Di Mauro, MD; Giuseppe Riezzo, MD; Elisa Civardi, MD: Cristina Intini, MD;
Luigi Corvaglia, MD; Elisa Ballardini, MD; Massimo Bisceglia, MD; Mauro Cinguetti, MD;
Emanuela Brazzoduro, MD; Antonio Del Vecchio, MD; Silvio Tafuri, MD, PhD; Ruggiero Francavilla, MD, PhD

JAMA Pediatr. 2014:168(3):228-233.



589 MNewborns assessed for eligibility

=

35 Parents refused participation

554 Neonates randomized

276 Meonates randomized to receive
Lactabacillus reuter

T

38 Meonates lost to follow-up

18 Withdrawn by investigator for
protocol violation

3 Moved from area
11 Withdrawn by parent

& Withdrawn by investigator for
use of drugs

L

238 MNeonates included in
primary analysis

278 Meonates randomized to receive
placebo

v

48 Meonates lost to follow-up

1 Withdrawn by investigator for
protocol violation
6 Moved from area
13 Withdrawn by parent

8 Withdrawn by investigator for
use of drugs

L

230 MNeonates included in
primary analysis

Data represent children included in the study and the total number evaluated.




Table 3. Primary Outcome at 3 Months of Life

Mean (5D} [95% CI]

haracteristic —__ Lactobacillus reuteri DSM 17938 Placebo P Value
Colic, min/d 37.7(33.8) [33.4-42.0] 70.9 (51.9) [64.2-77.6]

Regurgiation, Mo.; 2.9(1.1)[2.7-3.0] 4.6 (3.2) [4.2-5.0] <01
Evacuation, No./d 4.2 (1.8) [4.0-4.4] 3.6(1.8)[3.4-3.8]

Table 4. Secondary Outcome at 3 Months of Life

Lactobacillus reuteri P Lactobacillus reuteri
Characteristic DSM 17938 Placebo Value DSM 17938 vs Placebo, %
Pediatric visits due to the 1.3 (0.6) 2.3 (0.7) <05 -44.5
symptoms, mean (50), Na.
Emergency department accesses, 0.52 (0.72) 1.78 (1.11) =.05 -71.3
mean (50), No.
Lass of parents” working days, 0.54 (0.62) 2.89(1.3) <05 -82.5
mean (50), d
se of simeticane, yes/no, % 20 37 <05 -46.1
Use of cimetropium bramide, 18 56.7 <05 -67.9
yes/na, #
Matural ar herbal products, 21.3 37 <05 -42.5
yes/na, %

Feeding changes, yes/no, %
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Fig 2 Daily duration of cry or fuss over study period and at 6 month follow-up. Day 28=1 month; day 183=6 months




| Outcomes at 1 and 6 months in treatment and placebo groups

Mean (SD) Adjusted mean Median (interquartile range)
difference” (95%

Outcomes No Probiotic No Placebo Cl}) P value Probiotic Placebo P valuet
1 month: /\

Total daily cry or fuss time 67 229 (137) 60 191 {(103) 49 (8 to 90) n.02 03 (130-295) 166 (128-265) 0.14
(min/day)

Fuss time (min/day) 67 153 (109) &0 112 (78) 52 (1910 84) 0.002 5 (75-210) 106 (51-150) 0.04
Cry time {min/day) 67 76 (82) 60 7977} -2 (=28 1o 24) 0.86 (13-105) 63 (30-100) 0.4
Daily cry or fuss episodes 67 7.5{4.7) 59 8.1 (4.9 04 (-1.1t01.8) / n.ez2 (4-11) 7(5-12) 0.52

Infant sleep duration 67 800 (141) 60 842 (119) =47 (=80 to =3) 0.04 B18(718-903) 857 (772-921 0.08
(min‘day)

Maternal mental health 79 8.2 (4.7) 75 7.9(4.9) 0.6 (-0.7 t0 1.9) 0.36 a4-12) & (4-11) 0.63
(EFDS score)

Family functioning 79 69.8 (21.6) 75 71.1{208) =07 (-611t04.7 0.80 TO|(56-85) 75 (B0-85) 0.70
(PedsQL score)

Parent quality adjusted life 79 0.7 (0.2) 74 0.8 (0.2) 0.0 (=01 to 0.0) 011 0.710.6-0.9) 0.8 {0.?-D.€F} 0.19
years (AQol score)

Infant faecal microbial 28 32.8(1.4) 27 304 (1.0) =25% (=591t 1.0) 016 3|(28-37) 31 (27-35) 0.34
diversity score

Infant faecal Escherichia 31 3.1 (5.3)=10° 34 2.6 (5.1)=10° -05% (-3110 0.70 0.8 (9-3.0)=10" 0.5 (0.0-2.4)x 0.31
coli colonisation (cfu/mlL) 21=107

Infant faecal calprotectin 53 230.0 (36.5) 49 18974 (28.9) -326f(-125910 0.49 138 (74-259) 114 (73-242 0.63
(mg/kg) 60.7)
& months:

Total daily cry or fuss time 65 122 {118) 58 131 {111) =7 (=47 1o 34) 0.75 5 (55-140) 105 (60-160) 0.27
(min‘day)

Fuss time (min/day) 65 B4 (77 58 84 (83) 0 (=29 to 29) 0.99 63 (30-100) 61 (35-108) 0.94
Cry time {min/day) 65 38 (56) 58 47 (52) -7 {2710 13) A9 18 (0-45) 29 (10-75) 0.13
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Summary and interpretation of data on colic/
| irritability

T'he administration_of wtrs—E =999 _and LLPR, L
N reuteri, or LLG(& was not associated with a lpwer fre-
quency of colic, cryving, mrrreabiiity. However, the

N Committee considers that there 1s too much uncertainty

to draw rehable conclusions from the available data.

A&V VITAPYOVY AKOUN
OPKETEC EVOEIEELS Y10l
GLOTOGELS Y10 YOPTYNOoN
TPE N TPO-PLOTIKOV 61N
OVTILETMOTICT) TOV KOAK®OV

ESPGHAN 2011
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The efficacy of Lactobacillus reuteri DSM 17938 in infants
and children: a review of the current evidence

Magdalena Urbanska - Hania Szajewska

Fig, 1 Infantile colic. L. reuteri Experimental Control Mean Difference Mean Difference
- ‘ Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
DSM 17938 Lompaud_ with 1.1.1 Breast-fed and formula fed infants '\
placebo—effect on crying time on Sung 2014 91 92 63 98 73 S5 263%  -7.00(-36.80, 22 80 -t
d’lV 21 Subtotal (95% C1) 63 S5 26.3% -7.00 [-36.80, 22.80) =Sy
2 Heterogeneity Not applicable
Test for overall effect. 2 « 0.46 (P « 0.65)
1.1.2 Exclusively or predominantly breast-fed infants
Savino 2010 38 21 2§ 0 37 21 35.3% -55.00(-72.84, -37.16)
Szajewska 2013 76 23 40 1335 375 40 384% -5750(-71.13, -43.87) o
Subtotal (95% C1) 65 61 73.7% -56.58 [-67.41, -45.75) >
Heterogeneity: Tau? = 0.00, Chi' = 0,05, df = 1 (P = 0.83), I =« 0%
Testfor owerall effect 2 » 1024 (P < 0.00001)
Total (95% C1) 128 116 100.0% -43.32(-67.62, ~19.02) ’
Heterogeneity Tau' =« 35240, Chi' « 944, df =« 2 (P =» 0.009), I' » 79% F 100 =5 . “_j:' “xl'j
Test for overall effect. 2 = 3.49 (P = 0.0005)

3 o : Favours [experimental] Favours [control)
Test for subgroup differences: Chi® » 9.39, df = 1 (P = 0.002), I = 89.3%

&) Shrinoor
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Eur J Pediatr (2014) 173:1327-1337
DOL 10, 1007/500431-014-2328-0

ORIGINAL ARTICLE

The efficacy of Lactobacillus reuteri DSM 17938 in infants
and children: a review of the current evidence

Magdalena Urbanska - Hania Szajewska

administration of L. reuteri_is likely to reduce crying time in
infants with infaghile colic in exclusively orpredominantly

exclusively breast-fed nfams—+ w0 Tormula-fed infants.

More studies are needed. Preliminary data sugeest that L. reutert
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Reporting Outcome Measures in Trials of Infant Colic

“Nina F. Steurel, “Marec A. Benninga, '|Miranda W. Langendam,

(JPGN 2014;59: 34134

tneke de Kruijfi, and “AMerit M.

TABLE 2. Interventions used

Tabbers

Intervention

Mo, trials

Complementary medicine

Acupuncture

Spinal manipulation

Chiropractic manual therapy/occipitosacral
decompression

Cranial osteopathic manipulation

Probiotics

Lactobacillus reureri (DSK 17938/55730)

Feeding

Hvdrolyzed formula

Low-allergen maternal diet

Elimination of cow’s milk/soy milk

Herbal tea

Soy milk

Alpha-lactalbumine—enriched and
probiotic-supplemented formula

Phytotherapeutic agent

Fennel seed o1l

Special tvpe of feeding bottle

Medication

Simethicone/dimethicone
Dicyclomine hyvdrochloride
Sucrose

Cimetroprium bromide
Ranitidine + cisapride

Behavioral/interaction

Individualized intervention program
Aromatherapy massage

Stimulation reduction

Specific management techniques
General imformation and reassurance
Supplemental carryving

Crib vibrator/car ride simulation device
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of interventions for celic in infants

Duration of crying caused by colic, adverse effects

Type of Consis- Direct- Effect
Comparison evidence  Cuality tency ness size GRADE Comment
infants?

Advice to cammy infant v general ad-

: 2 1 i Low Ciuality points deducted for sparse data
vice plete reporting of results

: 2 1 1 Low Cuality points deducted for sparse da

advice certain validity of outcome measure

Wiz FRUTTIL S VS A D PR  W2 RAASSS
colic

Advice to reduce stimulation v no

Lowe-lactose milk v standard milk Wery low Cuality points deducted for sparse da
methodological flaws. Directness poin

certain lactose intolerance in be
Simethicone v placebo

Very low ucted for sparse da
rs. Consistency poi
nflicting results
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¢ Zition kotd foOANGT), LOIKN ETAPT LLE TO

Tool, Guyva alcnTikd epedicuata

s AoKlun Ol0KOTNG YOAOKTOKOUK®V GT1 UNTEPA Y10 2
ePooudoec 1 av o ONAACEL EKTEVOC VOPOALUEVO YAAQ

» Extiunon-Evioyvon youyikng vyeiog yovemv
* Agv vTAPYOLY ATOTEAEGULOTIKA PAPLLOKOL

s A&V VTAPYOVLV AKOUN ETOPKT] CTOLYELN Y10 ETLOTUES
GUGTAGELC YOPNYNONE TPOPLOTIK®V
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LVOUREPUCUATO

2ZNUOVTIKN oUTlol UNTPIKNG AvoLYLoG Kot
EVOOOIKOYEVELOKOD Stress.

TeAwd kot o1 YOVEIC VTOPEPOVV OTTO TOVC
""KOAKOVC'

H yovikn owaPeBaimon 0Tt eivon KATL TOPOOTKO KOl
01 GOGTEG 00MNYieC oitionc elval UEYPL GNUEPOQ O
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