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nutrition

IP Rcal elastase was rofmal andl “'10’(Hr595m cleaance Yest was abnormal)
this tells me thal the pancieas is G«\c‘%om"j but we can't absorb proteins. \
P Leal elastase was abnormal and %=1 anlidrypsin clearance e s

then the preblem is with the secte bonsol’ te prRncEas:

Q1. Mention six signes and symptoms of malabsorption

ewld failure
) . . 1o Yrive and
Q2. Name two screening tests for protein loosing enteropathy edemaless
— Feca\ elastase - 1 aml:%rijsm clearanee Yest (propﬂﬁeineﬂ\lob

Q3. Malabsorption of fat-soluble vitamins

— VitaminAd eficiency-.Nish‘...Hif’.@iz‘ﬁ?é.(k?.fgkmhc“‘/ Inmorosuppressonfercss cokis / Kerabmal peic

— Vitamin E deficiency leads to #%.Ms. vedness /Harolgfic anemia [desyetaabion of prserior ““’T,SS;: .

spinoacext epellar

— Malabsorption of vitamin D leads to Kekels.(oskmmelagial hypecaleemic tetany Léf“wf"‘as"'“
rankestakiens
— Malabsorption of vitamin K is associated with...CO.s?,gv.l?Pa“B.

Q4. Most common causes of malabsorption in children (name
5) OcCeliac disease @\BD

) Giadia '-ﬂpx Y
‘ . o i, ®Cow's Pfosre'(n mlk alleray
® Cystic Fibrosis ( pancreaLLC msuﬁ?c‘em; @) Shert \owel syndrome

RVA I Signs of Rickets =

S
S G = Bow legs —Su)e"ing of wrisk and ankle join‘s
,{r‘a‘g — Rachilic vesary (v’osag beadls)

\ ~ Wde on}erior Borﬁav;el\e
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Malabsorption

* The Primary function of the small intestine is digestion and
absorption of ingested nutrients. The term malabsorption

refers to impairment in the absorption of one or more
substances by the small intestine.

Malabsorption

Signs and Symptoms of Malabsorption
— Weight loss

— Failure to thrive
. Diarrhea /_Q\V\ SW\Q‘\\ .“'\\es"‘\ﬂe

* —Loose and watery due to carbohydrate, bile acids, or fatty acids malabsorption
* —Bulky and foul-smelling due to fat malabsorption =

* Abdominal pain

* Abdominal distention

* Anemia

* Increased flatulence

* Edema — due 4o hypopreteinemial

* Osteomalacia

* Bleeding tendencies

n large nleshne
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Diagnostic Investigations

Initial Evaluation of Malabsorption

* Detailed history

* Complete physical examination

* Serial growth and anthropometric measurements — Growth chorls ™

. ; ; \absorphe N sl L2 g6 O
Screening laboratory tests: oy A ETT oo

* Blood:
r — Complete blood count, complete metabolic panel, erythrocyte sedimentation ek
rate, tissue transglutaminase immunoglobulin A (IgA) antibody, total IgA — HG and A

« Stool: Q¢ celac dissage

— Culture, ova and parasites, Clostridium difficile _testing, occult b]ood, pH, .
reducing substances, fecal hydrolysis for detection of nonreducing k@ecluc‘fls slslonces
carbohydrates, elastase, alpha-1- antitrypsin, stain for fat globules TR T Cabo\gdn\'e
+ Sweat chloride test malalpsarphicn

gty casl\'c E\gros'\s

We al > CBC ¢ Molds e e \L"" anemia —>we Tk of Polode or Vit B2 deiciency
¢ also leck at pe - Macrocyhic  hypoc romic ' ot the preblem s
el oF £k o SE) w:m;\aue anﬂelemezr{' of? malabsorption —Then we kow

\ [«1

clp i}sFi;ia\'\ we Hhink '.: the krminql Wevm
. P

ot o1 intla to

pfocess m:? ,,;D —5P} w/ diarhea ,@dlure

Codld his be crohn's disease °? ues

* lle C = ;

Celie il We aks lock alt !,.lﬂe tgmgho%{es —ex, P4 w./ F—Tt,edem‘ws <-7l:”l0l I mP\’\O _ ! - i
deesn'| comb v/ Diagnostic Investigations we (el s
hich £5R, —

ex.

Yo tnrive , macTocylic hypochromc anemia and illieiks ...

However BD
- Second-phase Evaluation .
X hea 3, 2 LU
— 72-hour quantitative fecal fat = % 31 shedwhea 2
— _ Breath hydrogen test = B aarbshydale maldeorphion

— Vitamins A, D, E, and B12; prothrombin time; folate, zinc, iron, ferritin
_ Radiolabeled Tc albumin lymphatic scan —>for intestinal lymphanogciasia

— Endoscopy with biopsy for histology and disaccharidase analysis for

— : : Celac disease an
Pancreatic enzyme analysis wlher pathelogies

Qs u.e“.

> We giwe the pls radio -lobeled carbohyclmtes —> it is then metokolized — procluces labeled Coz
excreted hrough the lunss.

el o i s
S G legls 13lc Cop il 2> G528 :)\)4:55@ Aas 405 ¢ measuremen s

7 - ) U ke Shime
r 2 Ve 5 absphon aljo o 5 feces Su gh U5 Dl bl VA, _
Cbrbo\’g:im\e obserphon 3\,
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Carbohydrates

PHYSIOLOGY AND PATHOPHYSIOLOGY OF
DIGESTION AND ABSORPTION

I
e |
Starch dextrins |
Isomaltose
Maltose
Lactose
Sucrose
Celluloso

| 'Digestion of
olé_;:vag:-l'on‘

“amyiassy | carbohydrate

Starch :
Lnctose :
Sucrose:
Celluloae

| |
SMALL ' !

: Pancreatic. - |

INTESTINE : «-amylase ' . |

e |

: I e %

to : Isomaltose | !

LIVER : Maltose ;

. Lactose {

: Sucrose |

. 1

Portal |: !
circulation : Mucosal cell

1
membrane-bound |
i

Gi enzymeos: {
Fructose < (Isomaltase |
Galactose maltase i

lactaso

:g sucrase)

-l
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Carbohydrates

In malabsorption, maldigested oligosaccharides and unabsorbed
monosaccharides are emptied into the colon
— Osmotic effect — Diarrhea

— Gases — Apdominal distention . |
— Acids — uvsvally  stool s very acidie due o the presence © reducing
subshances.

— Unabsorbed reducing sugars

The hydrogen breath test

Carbohydrates

Absence OP the enzyme wf iatact mucosa

oR
+ Carbohydrate malabsorption may be due to: EDeskucHon of the mucsa (5o we are bsiagy ¥ne
— Mucosal damage enzume which is presenton e brush border).

« Brush border enzyme deficiencies can follow injury to the small intestinal mucosa caused by
disorders such as

— infectious gastroenteritis

- gluten-induced enteropathy = 5\u¥er\ hSpersens'.\»iv‘.B disease / celiac disease
— cow milk protein sensitivity

— Short bowel syndrome ,
— Congenital intestinal transport or enzyme deficiencies
— Excessive ingestion of juices —>cavses osmokic dietary diarrhen = Sorbitol diarrhea

— “Adult-onset” lactase deficiency. —s swikh P o SX Abir St car a0 Sl

— Sucrase-isomaltase deficiency 51 lockse 3 cle \Qla W y2o o 5 M) e <V 81
— Glucose-galactose malabsorption lactese 5 &) (S Lo ALY Tae 03
Ga preblem of ey - Ynese babies and we need lackse Yo stmulale” \actase , and
can'} even adbsorb breast mik, absence of lackose for a very \ong Hime will switch
<o they are pot on mik which ibs sugar off the opne se ‘“\e_‘j be \actose inbolerant.
is oy Hructose,

carbohgdro}e molab..  (Lasu obo mxosal damage dass \;;»\ S\A
*Rola viros can cause Carb malabsorphon — but We idea here is
that s an wleckeus acole problem . ‘
\ob = @l ndications N Tasg ¢ b SR @ o9
o virus., N au \n g ke fPee Ranlas 3
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Proteins

PHYSIOLOGY AND PATHOPHYSIOLOGY OF
DIGESTION AND ABSORPTION

Proteins

Free amino 2cids (40%) ——————= Amino acids

iv)
Lioninal A
: Digestion
Polypeptides
f Nat
i) Stomach — pepsiin i
ii) Exocrine | 'OPSIR Oligopeptides (60%) Dipeptid
Pancreas {chmﬂ gopepl
Secretions Jastse

ides
: Tnpeptides
i) Brush Border | edopeptidase
n cuboxypeptidases A& B surface digestion | 2MENOPeptidase
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Proteins

spg:te'in malabsorption leads to failure to thrive, hypoproteinemia, and edema; and can be

nin:

— Pancreatic insufficiency A

— enterocyte deficiency —> ¥ enteracufe dwe te enleracyte desine

— impaired AA or peptide transport by the enterocyte. (f“‘e? T

* Afecal elastase test is a good screening test for....pancreakc jnsutticenty

* Measuring fecal clearance of alpha-1-antitrypsin in..........

* Other features of protein deficiency include L e profeits)
— recurrent or severe infections = becouse We lose aur immunogiablins i the GIT (#9 d

muscle atrophy

Weakness

hair loss

irritability

(we \ose m\e’%ks)

Lipids ;
PHYSIOLOGY AND PATHOPHYSIOLOGY OF
DIGESTION AND ABSORPTION

—— —————
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oo mewnge
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Lipids

Fat maldigestion or malabsorption results in a variety of manifestations due not only to

mala55|m.ilation but also to N [:{' am of (B —5 5 colries €Se vhen we have tpid/A} malabserplicn
- ;velgh: Iolss and malnutrition M of oY — 4 lories the de[-)'cierg oP alones is very high
— fat-soluble vitamin (A, D, E, and K) deficiency e 20\ A4
— Diarrhea e FIT S u§~,3
— Steatorrhea

Increase risk for oxaluria and calcium oxalate kidney stones. —absrpion \(/’3'9" o Npids WMo GIT'
stenes J. 5 Kdreys e 2 53, 5 DRee =) axalole O\ e s (593‘5)\: Husy Wpids N \e B

Fat malabsorption occurs in: (ot 5o oy calode I\ Lo el Sas st
* Pancreatic insufficiency »=ecreles encymes ol cbsecs By tePhEN wa s S S i
— Congenital, such as in cystic fibrosis and Shwachman-Diamond syndrome e Rlale s 5 s

— Acquired, as in chronic pancreatitis. Rive Yo thave 2

* Indiseases that impair bile production or excretion (ex. chdeskasis) <) W\ e o=y e

. AbetaIipoproteinemia.....(m!l@........ ois Lheo =
G an avtesomal fessecive dissase n which e s de@da\g Pd melabsoqhon

oF QPO'I‘POF'OJ‘GJI’TS (APOB-qz fAPQB_\OO)

* lnsu(ﬁia\} APQ%“"S ‘EC!OL‘ to de[%'ch‘ve ch:jlom'\cﬂ:ﬂ
Remalion which then causes resorbed lipids to e shuck
in intesknal epithelial cells.
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Vitamins and Minerals

PHYSIOLOGY AND PATHOPHYSIOLOGY OF
DIGESTION AND ABSORPTION

Vitamins and Minerals

* malabsorption of fat-soluble vitamins
— Vitamin A deficiency....c.cvimnnininninnn,
— Vitamin E deficiency leads t0.......cevevrennrieriinnnns
— Malabsorption of vitamin D leads to ....cvicnienncn.
— Malabsorption of vitamin K is associated with .....................
* vitamin B12 deficiency.
— lack of intrinsic factor
— lleal resection or inflammation (cehn's disease, illeal TB)
— pancreatic insufficiency
if severe, vit B12 deficiency can lead to:.Meqqqgs\ic..hjﬁqphfbmic meaalsblastic anemia
» Zinc malabsorption..cat. present. 85............ - Mevrological symploms (er.porasthgsias

Acrodermahlis enlero PQ“’l(C o\ ( e = /‘(@’Kof:j Prob\ems
and. skin manifestahions) B ngersigmey\leal pelymophonuclear

cells
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Pancreatic Insufficiency

SPECIFIC DISORDERS LEADING TO
MALABSORPTION

Pancreatic Causes of Malabsorption

— Cystic fibrosis

— Shwachman-Diamond syndrome )

— Johanson-Blizzard syndrome e Spe

- syndrome 2N
Pearson sy Ao 5

— Chronic pancreatitis A =

— Trypsinogen deficiency s \.;." \():" S

— Amylase deficiency Qe

— Lipase deficiency o5

Pancreatic Insufficiency
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Defects in Bile Acid Micellar Solubilization

SPECIFIC DISORDERS LEADING TO
MALABSORPTION

Defects in Bile Acid Micellar Solubilization

Moderate steatorrhea can occur in any hepatobiliary disorder
leading to bile acid deficiency, which can result from impaired

hepatic synthesis or impaired bile flow.

Conditions Leading to Bile Acid Deficiency
— Chronic cholestasis — oscssd des ble @ \a

) ) _ R} 0 Lexs
— Bile acid pool depletion —>This occors when the enterchepakic cirevlakion is inferrgpled.

— lleal resection = sie o the enerhepakic cirecladion

— Bile acid deconjugation by bacteria — eceurs wl:ﬁn
s other causes oP bacterial OVEfsrwl-ho:verafow

- Short bowel syndrome

tere is bactenal
(ex. vl ercessive vse of Abp)

~ Abnormal momib of’ the GIT (we neeol normal mo"ilfb + keep e balanece)

indorruphon F the enbers - o WS Lade aclerial H\l-f-_ygg ‘hen slasls e L

he,mkc cireulalion

B

overgrw#
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Intestinal Brush Border Disorders

SPECIFIC DISORDERS LEADING TO

Intestinal Brush Border Disorders
'S :

Brush Border Disorders Inflammatory Causes St
— Congenital Causes — Celiac disease AN A

= Microvillus inclusion disease — Crohn disease Ny .
o - Tufting disease N = Postinfectious diarrhea W 53]

,09\ — Primary !actase defncner)c.y — Allergic enteropathy i
= — Sucrase-isomaltase deficiency — Autoimmune enteropathy tfn

— Glucose/galactose malabsorption

Reduced Mucosal Surface Area
— Short bowel syndrome

— lleal resection (such as necrotizing
enterocolitis or Crohn disease)

'Y
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fhe mimi OSCE

CLINICAL CASES

Teprmr

“axp=mg

1.5 year old presented with

I4Qzar

“azg=-nE

Failure o thrive

Csskc Fibrosis
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8 months old boy presented with

&
be . 9
&’ 9
A". 8 L3S
Ny, o

B ? ) ‘
Bl oodb Diarrhea

KBD  comes o/ b!ooa\3 diarchea
but the presentabion s rnod‘:\

at 2 or 3 years P oge
ol s small as in tnis case)
O 00 BN BD eiin s ey
v have Yo nle out immonod.e P-‘Cie!\%)
+ BV doesn‘t cauvse eczema |

Aswer ¢ Cow's Pfc:‘e'm milk al\ergtﬁ

4 month presented with

Table I Complete blood count (CBC) hefore treatment

CBC Report
Parameters R i Results ~Reference vahues

Redblood cells count (1027 12.2 8-18
. Packed cell volume % 29 2-38

Hemoglobin Conc. (g/dl) 125 §-12

- Mean corpuscular volume () 23 16-25

| Mean corpuscular hemoglobin (pg) 109 5.2-8
[ Meancorpuscular hemoglobin concentration (g/dl) 39 30-36
White blood cells (10°) 103 4-13
i + Neutrophils% 66 0-18
_ Lymphocytes % 29 30-70

Monocytes % 03 0-4

Eosinophilia % 0 1-8

8 Basophils% NI 0

ﬂ“‘mg adema Lymphepenia
(so_prolen losma en‘efo{ll“!_'-p
T
ltecknal hjmphaﬂ%eclqs‘q
(bjmph s loeing peured nto the GIT)
. ~ @‘dpxoﬂ %& V{! :‘)\B&
e U\ o« ik (Go whiemicesa D Sie
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A 4 year old girl presen

parasite that lives in swimming pools

1 7 (PR R |

. ; . . - . ,‘
«. Dick Des]Jommiig.,-fg 1996

ted with diarrhea for 20 days; stool cx showed this

e S Lt ST D P

(asdio. Lamblia

48 months old child with failure to thrive, chronic diarrhea,
severe rickets and iron deficiency anemia
. distenlion P .
Abcé d‘:eﬁc ailvre ko theive.
X @.1- I
_loss OQ. Q‘ch‘/"aﬂﬁ./s Hmvaeerenvas and wets B e
s Y J i ; ¥ % : S— ﬁ'—' m-..-.‘?u T 7 "":‘:
T o]
1ty i
——— T Tl El T
e s 1) ZE
A=l A t=]
¥ i VA o]
i ’:'.7"792/‘/;?’.“; =
3 o il ‘:r,,}fvl,‘v Hr
Sl=pt ‘4/”’55?—7 IR A U ]
»::-"'T+"T"/ 7 T3 ’:'T’—-"""{’I‘f";L“::
- B § S nE A AT ¥ 170/
DO B 77,77 4 I W P 0 ) 2 e O
211 A A :—:«F';—; o ol
e A T A e = e
b A el e oLt 2 By R e
L A
Heb R e e e e
B aaERE R e
I :~_=‘-'_-;_1:.-‘-,:I._-=.:_—:_-:‘.:-;r'=.:'.{.. " ”_:" "~

case of (Ciliac Disease
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Celiac disease

bcs . o)) intestne
' . | need ‘Upfovef)@"e_ imhhe s

N . H . “mMediated bu, immon Jobulins ,—:,

lg:::s\:;, E:‘::ﬂ;ggﬁfi‘;‘\s ‘i‘n 'MMune-mediateq e?terogathy caused by
o | individuals, Y O gluten in ge

ofh ool als,

Risk groups

First-degree relatives
Dermatitis herpetiformis

Unexplained iron-deficiency .
anemia

Autoimmune thyroiditis
* Type 1 diabetes

* Dental enamel hypoplasia ‘

* Autoimmune liver disease *

* Short stature _ :

* Delayed puberty ‘

* Down, Williams, and Turner *
syndromes

netically susceptible

of CD

Irritable bowel syndrome
Sjégren syndrome

Epilepsy (poorly controlled) with
occipital calcifications

Selective immunoglobulin A
deficiency

Autoimmune endocrinopathies
Addison disease

Aphthous stomatitis
-Ataxia

Alopecia
Polyneuropathy

> screened On__‘i?_\\\_lﬁ (or celiac ais

& R'S\' dﬁgfee- relakives

¥ Type | DM |

+ Selechve \SA de?‘\cx‘enc&

* Other avtoimmune diseoses

¥ Down ,wikiams , Tormer suyndromes

Al

ease (CMUaH_‘j because + aan present at any age)

Scanned by CamScanner



Clinical manifestations in C.D

+ Gastrointestinal tract (atrophyof  « Endocrinologic (Malnutrition,

the small bowel mucosa /Malabsorption) Calcium/vitamin D malabsorption)
* Diarrhea — Short stature
+ Distended abdomen — Pubertas tarda
= Nomiting — Secondary hyperparathyroidism
* Anorexia
* Weight loss
* Failure to thrive « Dermatologic (Autoimmunity)
* Rectal prolapse — Dermatitis herpetiformis
+ Aphthous stomatitis — Alopecia areata
* Intussusception — Erythema nodosum

Clinical manifestations in C.D

« Hematologic (Iron malabsorption) Muscular (Malnutrition)
— Anemia — Atrophy

» Skeletal (calciumvitamin D malabsorption) N NGUFOIOgiC (Thiamine/vitamin B12

— Rickets deficiency)
— Osteoporosis — Peripheral neuropathy
— Enamel hypoplasia of the teeth — Epilepsy

— Irritability

* Respiratory
— Idiopathic pulmonary
hemosiderosis

|

Cerebellar ataxia

Cerebral calcifications 1 We don 't know whj

+ Some phs uf unconteolled seizures , and.
on MR) Occipi\a\ CU(C}GCOA'\onS were Qund)

and are ,ou# on ag\ulen-,@ee diet
we A')ﬂo’ that Jrh@ have verd deashc

)mpfovememl ,@r the sewvres:
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. " SYMPTOMATC .
Jor= e T, o With symptoms Mentioned above. tay *ve , Vistdoay +ue
Fhtren. s . ‘
qd"e!-ee S SlLENT g e /hh\o\ogxﬁ wve Mo SIS and 5":5"‘?‘?““"\5 b In
b\f“‘“? i nat ~ Noapparen SYmptoms in spite of histologic evidence of villous atrophy
oD will g il Most cases identifieq by serologic screening in at-risk groups
C“‘belrt\kens of e LATENT “5 vormal
T ~ Subjects Who have 3 nor i time, before or
mal histology, but at some other time,
ofter, have shown 3 Eluten-dependententeropathy 5> 50 these maht hove D
. POTENT‘AL "M the Rﬁufe (we don't PU\» them on gloten E’Q&di&l’)
i i - s ’ Nar \gA .
§”ble‘3t5} With DO‘SItlve/?eliag%ise%sg\aé\er%logy but without evidence of
ered jejuna istology ¢ might or might not be symptomatic
Normo| his*o\o
S

CDJ“_L_)\Q*D\S

X BT symplomakc |-

* IflgA a

shou

“THis ) has €D )

* The diagnos;i
antibod

* The initial approach to SYmptomatic patien
antibodies and in addit i

— Patients with positive

— In patients with positive a

normal, blood should be drawn for HLA and
for EMA antibodies and posi

tive for D_Q_Z or
celiac disease is confirmed

Clinical spectrum of CD

Ha wve and wlal laA |gho)
Diagnosis of cp %

upper eﬂdoscopg and biops
> genekics | DQ 2 and Lag

on of Symptoms,

s of celiac

disease is b
ies, HLA, and d

ased on g
uodenal hijs

combinat;j
tology.

S i-TG2 IgA

1on for tota| I8A in serum to exclude 1A deﬁciency
nti-TG2 antibodies are Negative and serum total IgA is normal for
iac disease s unlikely to be the .

anti-TG2 antibog
Id undergo upper endoscopy with Multiple biopsies,
nti-TG2 antibody levels at or >10 x upper limits of

EMA testing. If the patient is positive

DQS8 HLA testing, the diagnosis of

Ablodies o

YA

Adi gliadin  ankibsdies
Anki ’emolomjsfal ankbedies 0 o s
Anti - Hj anbbodies —> e most specitic an
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Other causes of flat mucosa(«/ nrmal i

lhese cwld be
the causes)

Autoimmune enteropathy * Soy protein enteropathy
Tropical sprue * Primary immunodeficiency
Giardiasis * Graft-versus-host disease
HIV enteropathy « Chemotherapy and radiation
Bacterial overgrowth ¢ Protein energy malnutrition
Crohn disease * Tuberculosis

Eosinophilic gastroenteritis * Lymphoma

Cow’s milk enteropathy * Nongluten food intolerances

6\0\'6&1 gE’E diet
E\,\;gh caloric intoke GE FT™

vilamin <u:o'olemen¥a\1‘on

Management

The only treatment for celiac disease is lifelong strict adherence to
a gluten-free diet. This requires a wheat-, barley-, and rye-free diet.

It is recommended that children with celiac disease be monitored
with periodic visits for assessment of symptoms, growth, physical
examination, and adherence to the gluten-free diet.

Periodic measurements of TG2 antibody levels to document
reductionin antibody titers can be helpful as indirect evidence of
adherence to a gluten-free diet
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1.5 year old presented with

Autosomal recessive disorder caused by a mutation in the CFTR

Cystic Fibrosis CF

Cystic fibrosis (CF) is a major Cause of pancreatic exocrine
dncreatic exocrin
failure in children.

< TE€ In cnildren

gene on chromosome 7.
Commonest mutation is Delta F508

Up to 90% of patients with CF have loss of exocrine pancreatic
function as well as inadequate digestion and absorption of fats

and proteins.
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CF

* Even though pulmonary disease is the major cause of morbidity
and mortality, most patients (85%) have pancreatic insufficiency

* Clinical signs of pancreatic insufficiency develop when less than
10% of normal pancreatic enzyme activity is present in the
duodenum.

* Patients usually present before 6 months of age with
— failure to thrive.

— hypoalbuminemia,
- edema
— anemia.

Complications of CF

* GASTROINTESTINAL

— Meconium ileus, meconium plug

Pancreatitis
Biliary cirrhosis (portal hypertension:

(neonate) esophageal varices, hypersplenism)
— Meconium peritonitis (neonate) — Hepatic steatosis
— Distal intestinal obstruction syndrome — Gastroesophageal reflux

(non-neonatal obstruction)
— Rectal prolapse
— Intussusception

Cholelithiasis
Inguinal hernia
Growth failure (malabsorption)

— Volvulus — Vitamin deficiency states (vitamins A,
— Fibrosing colonopathy (strictures) K, E, D)
— Appendicitis

— Insulin deficiency, symptomatic
Intestinal atresia hyperglycemia, diabetes

— Malignancy (rare)

Lalue to meconivm illeus and very rigidd meconiom , it causes Fefgra#on of the

cmall inleshnes —> and meconium enters perifonesm causing

meconium ,oeri%on'uhs
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Complications of CF
* RESPIRATORY * OTHER

= Bronchiectasis, bronchitis, bronchiolitis, = Infertility

Pheumonia — Hypochloremic hypokalemic metabolic \
= Atelectasis alkalosis '
= Hemoptysis - Delayed puberty
= Pneumothorax - Edema-hypoproteinemia
= Nasal polyps - Dehydration-heat exhaustion
= Sinusitis - Hypertrophic osteoarthropathy-arthritis
= Reactive airway disease — Clubbing
= Cor pulmonale - Amyloidosis
= Respiratory failure — Diabetes mellitus
= Mucoid impaction of the bronchi — Aquagenic palmoplantar keratoderma (skin
= Allergic bronchopulmonary aspergillosis wrinkling)

L

Diagnosis of CF

Pres_.encg of typical clinical features (respiratory, gastrointestinal, or
genitourinary)

or

A history of CFin a sibling
or

A positive newborn screening test
plus
Laboratory evidence for CFTR dysfunction:

— Two elevated sweat chloride concentrations obtained on separate days
or
— Identification of two CF mutations

or
= An abnormal nasal potential difference measurement
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Maagement

* High caloric diet

* Pancratic enzymes replacement (Creon)
* Daily supplements of the fat-soluble vitamins.

Pancreatic Insufficiency

Shwachman-Diamond syndrome

— autosomal recessive disorder

— exocrine pancreatic failure due to fatty deposition

— skeletal abnormalities, and

— bone marrow dysfunction, primarily cyclic neutropenia.
Johanson-Blizzard syndrome is characterized by

— hypoplasia of the alae nasi
deafness,
imperforate anus or urogenital malformations
dental anomalies.

— exocrine pancreatic failure due to fatty deposition
Pearson syndrome,

— deletions in mitochondrial DNA. Patients have

— pancreatic insufficiency and

— refractory sideroblastic anemia.

e
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8 months old boy presented with
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Cow’s protein mi|k allergy (o€ meceted
en- (af -

* The prevalence of CMA in chij
approximately 2 to 3 %, ma
allergy in the pediatric pop
There is some Cross-reactivity with SOy protein, Particularly in non-
IgE mediated allergy.

gin the developed worlg is
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Cow’s protein milk allergy

* However, breastfed infants can also be affected by dairy prod*ld‘ct*sspe ' 18 edioked
ingested by the mother and eliminated in her breast milk. “C *

severe ; €arlier Q(\SG"

* The majority of affected children have one or more symptoms
involving one or more organ systems, mainly the gastrointestinal
tract and/or skin

* In addition to the detailed medical history and physical
examination, diagnostic elimination diets, skin prick tests (SPTs),

specific IE (slgE) measurements, and oral food challenges are part
of the routine work-up

sgmpkm—\g nclude
- \D\Qodj dacchea

- €czemo.

— can 'be Bssorioled wilh Ellx

(s0-9 o/ iﬁ-‘lolrevb u;oalb

<1 °£C§'i'§"e” Cow’s protein milk allergy
and D7 oF childen do neh recover and i skays wilh Yoo,

* Avoidance of cow’s milk protein in any form is the only
available treatment.

when children regeh 15ear apage \-he5

r€cover — \7,::\5&3, 5

In the case of breastfed infants,

Calcium supplements should be added to th

e mother’s diet to
replace milk intake .

For infants 6 months old or younger, the recommended

formulas for treatment of CMA are extensively hydrolyzed
protein or amino acid-based formula € ma i GeessS

{—he a,r‘-igex\'\c.\b
farkal
hSO\(olgzahor\ cold e JE) el
e amine_acids
- 505 P(o\re‘m should NGT be qven Yo bables less than 6 months o
becavse s a P‘an\' soufce Qr eshﬁen

o AV S S 35 o faa
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4 month presented with

Table 1 Complete blood count (CPC) hefore treatment

;m:tlzlt T : _ Results Reference values
Red blood cells count (10271 122 8-183 g
Packed cell volume % 29 22-
Hemoglobin Conc. (g/dl) 125 8 -12-
Meancorpuscular volume (TT) A3 16-25
Mean corpuscular hemoglobin (pg) 0 1(;.9 ;5:336
Meancorpuseular hemoglobin concentration (g/dly 3

White blood cells (1071 10.5 1-13
Neutrophils 66 30-4 g
Lymphocytes S 29 30-71
TSSO T m o
Eosinophilia % 02 1-§
cBdsophileth; ST A N RO

Protein loosing enteropathy

Protein-losing enteropathy (PLE
by protein loss through the
reduced serum protein leve

) is a rare condition characterized
gastrointestinal tract, leading to

Is, mainly albumin,

Main laboratory findings are reduced Serum concentration of
albumin, gammaglobulins, and ceruloplasmin. Diminished oncotic
pressure due to hypoalbuminemia may lead not only to edema, but
also to ascites and pleural or pericardial effusions. PLE can also be

associated with fat malabsorption and deficiencies of fat-soluble
vitamins due to small bowel involvement

Al

=
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TABLE.

Causes of protein-losing enteropathy in children

nobacnli CMV, Helicobacter pylon, Clostridium difficile, Giardia lamblia, measles,
—tnfectious i
— bacterial overgrowth

Noninfectious

pura, system lupus erythematosus

Inflammatory bowel disease, celiac disease, Ménétrier's disease, allergic
Qastroentero hathy, eosinophilic gastroenteritis, Henoch-Schonlein pur-

Metabolic Congenital enterocyte heparin sulphate deficiency, congenital disorders
) of glycosylation
Lymphatic
. Thoracic duct damage, intestinal lymphangiectasia
obstruction 9eNiEst e HINPHang
,ﬁ@ﬂg \WH b)Y sh3n(\"\--\3n!‘u
Cardiac

Heart failure, pericarditis, post-Fontan procedure

—as a sde eﬁgcl' 0()

Oth . the precedure )
Lt ers Post-chemothe{apy,graft-versus-hostdlsease (vympalic deatnage W 1|5 K2

Nonrce: Mohanty PH, Karjoo M, Beg M. Rl‘]"‘illlﬂ"\m) o/\d\ (c«c\io“\er 5
Cause obshuchen and destruchion

fo the ljmphq\{c system,

Intestinal lymphangiectasia

Intestinal lymphangiectasia is an uncommon disorder andan

important cause of protein-losing enteropathy.

The major symptoms were edema and hypoproteinemia, low

serum albumin and gammaglobulin levels.

Biopsies of the small intestine showed variable degrees of
dilatation of lymph vessels in the mucosa and submucosa

Treatment of PIL consists of lifelong dietary modification with

high protein and low fat substituted with MCT

L)(V\sdiuﬁ\ chain \Tb\ycer}de
(4‘!(’5 3e¥ nto the circu\qkor\
by, passive ditiusion)

G so e doa' \j"lPh Yo
aet G\bsojf bed ke short and
lonay Chain po\\B acids do.

YMCT con't c\»\mu‘al(e o B‘MPH whe

|
|

e, GIT - 50 1} decreases lymph \oss |

via the G\T ‘
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' howed this
A 4 year old girl presented with diarrhea f.or 29 days, s;tool CX S
parasite that lives in swimming pools

Giardia lamblia

* Giardia lamblia is a flagellated protozoan that i
especially in patients who travel to endemic ar

The life cycle consists of 2 sta
cyst.

$ @ major cause of diarrhea,
eas.

ges: the trophozoite (motile form), and the

IgA deficiency and hypogamma
symptomatic infection.

The clinical manifestations are foul-smellin
anorexia, abdominal cramps, bloating,
loss. Abdominal distention and cramps

* Theillness is usually self-limited, lasting 2 to 6 weeks, but may become
chronic.

globulinemia predispose patients to

g diarrhea, with nausea,
belching, flatulence, and weight

can last for weeks to months. A

YA
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Giardia lamblia

Chronic symptoms can include fatigue, nervousness, weight loss,
steatorrhea, lactose intolerance, and growth retardation.

* The easiest way to diagnose Giardia is by identifying cysts in a stool
specimen. However, these specimens are frequently falsely
negative. The diagnosis can also be made by antigen detection
tests, endoscopic examination of the upper small intestine, by
mucosal biopsy or by collection of jejunal contents.

« The treatment of choice for both symptomatic and asymptomatic

patients is furazolidone or metronidazole. An alternative drugis
quinacrine

Glucose-Galactose malabsorption

* Autosomal recessive
* Neonatal presentation

 Diarrhea persistes on breast feeding as well as on lactose free
infant formula, he was admitted so far 3 times with

* Hyper-natremic dehydration is often present

* Glucose/galactose free diet, fructose is well absorped
(fructose based formula)

* Intestinal adaptation to glucose and galactose with age

R Lo ogleo s b o bl diocchea W 55, NTD ?V\?"'” Ly daam® C}Z‘
leon\ode N = prsenliat w5 '3E‘mezd'u5red E b§; 5 (ow's pratein ““efg‘ﬁ =3 é__—u \/7'.599
.oe COfbohfjd(q)e mda.b;~ 5‘,

C‘arbohjdfajve malobsaphion Ll S\iag *ve V3| «— fest Eor teducina_substarices in skl ‘\fsta
C; and the mos} common s S\L/ccse hga‘ac{’ose
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