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:(Functional abdominal pain) sl bl &) e
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Currently Used Definitions to Describe Childhood Abdominal Pain

Chronic abdominal pain

Episodic pain, lasting at least one month
but more commonly more than three
months

Recurrent abdominal pain as defined by
Apley and Naish

At least three episodes of pain over at
least three months that are severe enough
to affect the child’s ability to perform
normal activities

Functional abdominal pain

Abdominal pain that occurs in the absence
of anatomic abnormality, inflammation, or
tissue damage

Nonorganic, or psychogenic abdominal
pain

A term that is often used interchangeably
with functional abdominal pain

Rome IV criteria for functional
abdominal pain disorder

Abdominal pain for at least two months

:(Functional disorders) asilasl clphy) o

A mals Jaly 35as 53 GabeY) (e Ao gana (e panall L Sl ) @bl s

3] gsae bl dsas (o8
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Rumination

Functional 2%
Constipation
6%

Abdominal

Aeroph Migraine
15,:‘h 23%
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Slo bl Ll L gy ls Lol )y ¢ paliilly canailly apaiys gsdall B ulul) Sl
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Biologic factors:

Genetics

Pain sensation
Gastrointestinal motility
Visceral sensitivity
Mucosal immunity
Mucosal permeability
Inflammation

Allergies
A T—»
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Environmental factors:

Gastrointestinal infection
Diet

Medications

Gut flora

Perception of pain

I

Psychosocial factors:

Response

Coping skills
Social support
Reinforcing factors
Distraction

5
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AFFERENT CHRONIC PAIN
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s -l Jan Jae aida sl iladl &) ygany dndil) Jalpall 35 A4S IEY oY) Jing
gastrointestinal- ) ecagll Sleall LS a (ssinn o Vo Silaa) oo A dldaall @lY)
el Slagll saall 3oyl e g o(Visceral sensitivity) 4 giall Lulually (Motility
brain-gut- ) (gs=ll 2lall ,saalls ((hypothalamo-pituitary-adrenal axis) (g <!

[13,6,4,1] ageal 3k sl dyacagl) clhlaca¥l sk Ul cuasal) 281 ol clld (axis

[6] skl o) adl 1Y) Ll S 3 gall Jal sl 1(2) s
Predisposing Factors of Functional Abdominal Pain Disorders
Female sex
Stressful life events
o Separation from the best friend
o Frequent punishment at home/school
o Failure in academic examinations
o Hospital admission for other ilinesses
Exposure to child maltreatment
o Physical abuse
o Emotional abuse
o Sexual abuse
Early life events
o Neonatal gastric suction
o Gestational diabetes in the mother
o Pregnancy induced hypertension in the mother
o Admission to special care baby unit
o Infant colic
Genetic and epigenetic modifications
Other factors
o Henoch-Schonlien Purpura
o History of umbilical hernia
o History of pyloric stenosis repair
o Cow’s milk protein allergy
o Bacterial gastroenteritis/Urinary tract infection
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Early life events Psychological factors
« Nociceptive somatic = Abuse
stimuli early in the ﬁ ' '« Separation from a
neonatal period best friend
« Neonatal gastric « Failure in an examination
suction « Loss of parent's job
« Hospitalization
Genetic predisposition Poor gastric emptying

and poor antral motility
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* Health Care Use

« Daily function
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« Health Care Costs
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Alarm findings in the evaluation of children with chronic abdominal pain

Historical findings

Examination findings

Involuntary weight loss

Difficulty swallowing (dysphagia) or
painful swallowing (odynophagia)
Significant vomiting (bilious, protracted,
projectile, or otherwise worrisome)

Chronic severe or nocturnal diarrhea

Unexplained fever

Urinary symptoms (change in bladder
function, dysuria, hematuria, flank pain)

Back pain

Family history of IBD, celiac disease,
peptic ulcer disease

Bloody diarrhea
Melena (black, tarry stools)

Skin changes (rash, eczema, hives)

Deceleration in linear growth and/or
delayed puberty

Oral aphthous ulcerations

Localized right upper quadrant
tenderness

Localized right lower quadrant pain
Left lower quadrant pain
Suprapubic tenderness
Hepatomegaly

Splenomegaly

Costovertebral angle tenderness

Perianal abnormalities (eg, skin tags,
fissures, fistulae)

Guaiac-positive stool
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Differential diagnosis of chronic abdominal pain causes in children and adolescents

Functional Disorders

Gallbladder, Liver, and Pancreas

Functional abdominal pain-
not otherwise specified
Irritable bowel syndrome
Functional dyspepsia
Abdominal migraine
Functional constipation
Gl Tract

Gallstones
Choledochal cyst
Chronic cholecystitis
Liver abscess
Chronic hepatitis
Chronic pancreatitis
Miscellaneous Causes

Gastroesophageal reflux disease
H. pylori gastritis
Peptic ulcer
Esophagitis
Lactose intolerance
Celiac disease
Parasitic infection
Inflammatory bowel disease
Genitourinary Tract

Urinary tract infection
Nephrolithiasis
Dysmenorrhea

Pelvic inflammatory disease

Familial Mediterranean Fever
Malignancies
Heavy metal poisoning (eg, lead)
Vasculitis (HSP)
Hereditary angioedema
Superior mesenteric artery syndrome
Mesenteric ischemia
Bezoar
Food allergy
Psoas abscess
Foreign body
Musculoskeletal pain
Pregnancy
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Rome IV criteria for functional abdominal pain disorders in the child/adolescent

Universal criterion: After appropriate evaluation, the symptoms cannot be fully
explained by another medical condition

Functional dyspepsia

In addition to the universal criterion, postprandial fullness,
early satiation, epigastric pain, or pain not associated with
defecation on at least four days per month for at least two
months
Subtypes:

2. Post-prandial distress syndrome

3. Epigastric pain syndrome

Irritable bowel syndrome

In addition to the universal criterion, abdominal pain at
least four days per month for at least two months that is
associated with defecation or with a change in frequency
or form of stools, and in children with constipation, pain
does not resolve with resolution of constipation
Subtypes:

1. IBS with predominant constipation (IBS-C)

2. IBS with predominant diarrhea (IBS-D)

3. IBS with mixed bowel habits (IBS-M)

4. IBS unsubtyped (IBS-U)

Abdominal
migraine

In addition to the universal criterion, at least two
paroxysmal episodes over six months of intense
periumbilical, midline, or diffuse abdominal pain lasting
for more than one hour and affecting normal activities,
and pain associated with two or more additional
symptoms (anorexia, nausea, vomiting, headache,
photophobia, or pallor)

Functional abdominal
pain - not otherwise
specified

In addition to the universal criterion, occurs at least four
times per month for at least two months and includes
episodic or continuous abdominal pain not associated with
eating or menses; does not meet criteria for pain with
dyspepsia, irritable bowel syndrome, or abdominal
migraine




38 @yl = JlaY) al 5l (45 ISl dpaui i) dagl)

:(INITIAL EVALUATION) As¥) axil) .5

[12,3] : Y s - el (gyiall ansiilly ¢ gpopmall Gandll (i pal) Al 381 ey

sl A G Sl el S (alarm findings) AU 4)uY) clagagal) sl @
s bl auli e haY dalall agiy o Aidaglly (gouanl)
O L Saaly aelus Al i(contributing factors) al¥) igaas daaluall Jajsall Haas @
pan) V) ae i 5 ian 8 ) A Laia¥) Al Lnslanl) dalsall by cigsamall Sl
owl) Ald Al b L iy (4 oo kil
A g " adle Cila' (s (g)9 5l e :(therapeutic alliance) adadl Ll o
peilCia 32y Cundal) (s ABLadly iy sall Dilala Cangiy G L uilly (o pall anily wgiS Lo
@) pandll Ala) D pall duadlly (o5SA1 Bl agdll Gk e @y ala s e
saY) (e 2aal) dgpad pe Jalialy B8 Allay (535S oY) alsi dias JaYls apalld . mgiadl)
CJRRN (5ol alad (aye dsagr pendl SN SaKs cpuat (90 e Aaadlally A3 Aadal )y
Adlie L) @llhy aaplai Agay e alY) G (o pgill siae e JAY) s Cagiy Gl
asagl) <l dallaag
Gy G gadall i) A G sl mlaal aai s 2 (HIStOrY) (algedly s yal) dgll) -
B A Lo LY dpilly Ganglond) Jalgal) G (oD Aldinall dyginall L) 35 (ads o
3] sansy aalia

suie gd «lasagal oda e pald IS Jlas o Tas agall (e 2(daaill ) 40 ilagasall @

P SN Clasagall @l pag e iidag ol (gsnac o s bl AV G iy
spdall e anll S AP oyl s

R PAE IR A PSR PO



39 @yl = JlaY) al 5l (45 ISl dpaui i) dagl)

18l ) digghiall cule LaY)

el sh e U oo smnd o ST B gy lye S (e SST) adally pail) leusy)
sl aleY)

Jeall i

Lpaagl Aajill ela o ¢ AU oIl Al clad) olgal 22y Llile Gilp =

[3] (corilly «LagiSY) cmilall o) Gpals ¥ag =

AN BLE e w8 A Jelead) daaty AU A gandl L) s el Gadtg s g AY) el o
A1 Bk e i 8 N Jalgall apasig (DU Ay pamnll L) G Saaailly Baadig 1)) (e

(laxkal) Alaiaal) AV Gfiias oo pald J0 Jlas o aagy L Allally Jalal) e A1) 8k 44
ol e a1 gty (aladall amy o aladal) o Sia) oppess a1 ey (e e liia S ¢ a0 S cAdazal
A 525 IV Bae o pmtle s ia) AV Al cashlizmly AV (S (Lo 5T IS0 lalis)

3] A gand Alilally Jalal dplaid & Los o) (e et o 25 0 Jalsally o(9-US5)

Wong-Baker FACES pain rating scale
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Chronic abdominal pain

'

History and physical examination

Attention to anxiety, depressive symptoms,
stress, negative life effects, abuse
and previous gastrointestinal infections

' Y
Presence of alarm signals? i - Evaluate further

[no

Consider limited diagnostic testing
CBC and differential CRP lavels
Coeliac disease screening
Calprotectin level
Screening for G. lambiia

Y
No
Test normal? = Evaluate further

lYes

Diagnosis of abdominalpain-related FGID |—»| Make subtype diagnosis
l = Functional dyspepsia

= [BS

= Abdominal migraine

= Functional abdominal pain

Initiate appropriate treatment = Functional abdominal pain syndrome
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[3] (A asase pe) cadall ciladl VL Gubiaall JULA gpaall aiill £(6) Jsas
Laboratory evaluation for children with chronic abdominal pain and alarm findings

Laboratory test

Laboratory finding

Potential significance

Stool for occult blood

Positive

Enteric infection, IBD,
juvenile polyps, acid-peptic
disease, foreign body,
vasculitis (eg, polyarteritis
nodosa); proximal small
bowel disease (Crohn
disease, Helicobacter pylori,
peptic disease, celiac
disease

Complete blood count with
differential

Anemia

Celiac disease, IBD

Leukocytosis

Infection or inflammation

Eosinophilia

Atopic disease, eosinophilic
esophagitis; parasitic
infection

Thrombocytosis

Iron deficiency, ongoing
inflammation

ESR/CRP

Elevated ESR or CRP

Active inflammatory
process (nonspecific)

Metabolic panel

Elevated ALT

Hepatic inflammation (eg,
chronic hepatitis)

Elevated direct
bilirubin

Cholestasis

Elevated GGT

Common bile duct stone

Decreased albumin

Defective liver protein
synthesis, intestinal protein
loss (Crohn disease)

Lipase Elevated Pancreatitis
Immunoglobulin A tissue Positive Celiac disease
transglutaminase antibodies

Urinalysis Hematuria Nephrolithiasis

Gadall ilad) YL Gliadll Galball 5 Jilall el apiil) o) :(IMaging) eledll poaill o

ol Lo anmg ¢ SLEeY) Cpumn e samsall Fpmniil) eV LY e e Al cildle g

5815 bl Slpan) apil Uliise 6 8 135 pall G 2 lsaVl Gladl a1

Gl il gl oty (Al Al Sl LSy Sl oA gl iaal

LOlsil



46 @yl = JlaY) al 5l (45 ISl dpaui i) dagl)

Apmgal) JSU il igseall (368 2 1Yl agall sl 2
Ll I dgmg die acagl) Jasall anil 4y Lading 1o leaY s saxall QY ) .3
ubliall il el 4
@ysnall gadall il .5
eyl il AU Apad il Al 8 LV Cpa 3 1 Jidly glall canmgll julasil e

J12,3] 468 40y ldle agas vie JlY) gl

:(REFERRAL) 4kl Ay .7

Chasase s Ayl Gldle dgay dlag dkiie JULY) die gl Sleall il aabaiay Ay ¢
I G5O Jaad pae Jie dygine bl Abal ) aSE Jlay Gl L (gppall Gandll Lnude e
el caagll aanll cilylaial dgas Gl 5 Sl elluayl §f cApla) e laal) eloal i ¢ Y3
L i) ol golel) caagd) palanll dalad) die S, () e aalad 4 3aal Tadlall dypail) (g

[12,3] maly andidis asag a2 Jlay Hliie V) amy oabaidU AWY) aiay cany  Jasall syl



47 @yl = JlaY) al 5l (45 ISl dpaui i) dagl)

:pmpall il W1 g lie a5l S g

Chronic abdominat pain

A

Hislory & Physical exam

1. Involuntary weight loss
2. Growth retardation
3. Delayed pubenty
4. Signilicant vomiting Y
5. Signilicant diarrhea
G. GI bleod loss
7. Extraintestinal symptoms
8. Unexplained fever
9. Famlly history of 16D
10. Consistent RUQ or RLQ
abdominal pain
11. Abnormmal physicat
examination

Presence of
alarm signals

Yes Evaluate furiher

Ho

Fullills criteria
of constipation

Yes —bl Trezl constipation I

1. CBC with dilferential
2. ESR

2. CMP

4. Celiac panel

5. Urinalysis o
&. Stocl D&P

7. Faecal calprotectin

T

I Diagnostic tesling

VWorking diagnosis of pain-related
functional gastrointestinal disorder

X
| Tests abnomat Make subtype diagnoss according to Rome |\ criteria

v

yes 1. Pain alone: call functional aodominal pain

fo Z_ Pain in upper abdomen : ca’l functionol dyspepsio
3. Pain + altered bowel movements: call irritable bowel syndreme
4. Paroxysmal episodes of pain: call atdominal migraine

¥

l Evaluate further | I Initiate appropriate treatment l
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Neutrophils
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Azurophilic (also known as primary) granules:
BPI, neutrophil elastase, cathepsin G, protease 3,
azurocidin, myeloperoxidase

an —— Myeloperoxidase
| HOEB:
' H.0O, HOI
s -~ ‘ HOCI
Y3l Ol ) —> O Chloramines

Nets that trap bacteria

! ’ .
and neutrophil elastase O O, OH

Specific and tertiary granules:
Lactoferrin, lipocalin, lysozyme,
LL37, MMP8, MMPS and MMP25

oo | Calprotectin
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Abstract

Introduction: Chronic abdominal pain is one of the most common and most
important complaints in children and adolescents, and it forms a diagnostic challenge
for too many clinicians. In practice, there have been many expensive and invasive
diagnostic investigations being done with no necessarily. Avoidance of those
procedures is a key importance for doctors now, and there is ongoing research for
simple, easy tests that help in making diagnosis. There are growing evidences showing
the importance of fecal calprotectin assay as a simple, non-invasive marker in defining
the cause of chronic abdominal pain, and in differentiating functional from organic
(specially IBD) gastrointestinal diseases which need more investigations (e.g.
endoscopy, ... etc.).

Objectives: The aim of the study is to establish whether fecal calprotectin
concentration (FCC) may be useful in children with chronic abdominal pain to
differentiate between functional gastrointestinal disorders and organic gastrointestinal
disorders.

Methods: The study took a place in Children’s University Hospital in Damascus over
a period of one year (starting from February 2020). It included 97 children (with
median age of 7 years); 81 children with chronic abdominal pain and 16 healthy
children as control. FCC was measured using ELISA assay to all children in study.
According to final diagnosis, children with chronic abdominal pain were assigned to
three study groups; group of functional abdominal pain disorders: 19 children, group
of organic gastrointestinal disorders (other than IBD): 41 children, group of children
with IBD: 21 children.

Results: FCCs were low in control group and group of functional disorders with
median values of 20 mcg/g and 35 mcg/g respectively. All FCCs were below 50
mcg/g in control group, and most of them below 100 mcg/g in group of functional
disorders. Meanwhile FCCs were elevated in group of organic disorders with median
value of 110 mcg/g, and in children with IBD they were markedly elevated with
median value of 783 mcg/g. Significant differences in FCCs were found between the
study groups. The cut off value of FCC to predict IBD was >89.5 mcg/g (with
sensitivity of 90.5%; and 100% specificity).

Conclusion: FCC is an excellent parameter allowing for differentiation between IBD,
other inflammatory gastrointestinal disorders, and functional gastrointestinal
disorders. High FCC is associated with a high probability of inflammatory
gastrointestinal disorders, and it allows excluding functional gastrointestinal disorders.

Keywords: chronic abdominal pain, children, fecal calprotectin, inflammatory
bowel disease, functional disorders.
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