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IntroduJ;tion & Aim Of the Work

Persistent diarrhea, defined as diarrhea persisting > 14 days,
is recognized as a major cause of morbidity and mortality in
childhood, accounting for 3-20% of all ‘childhood diarrheal
episodes, with associated case fatality rates exceeding 15%.
(Bhutta et al, 1999) -

There 'is considerable interest in the role of growth factors in
postnatal intestinal growth and maturation and the regulation of
intestinal adaptation to changes in the nutritional status. (Winesett
et al, 1995) | .

Circulating insulin-like growth factor 1 (IGF-1) is produced
mainly in the liver in| response to growth hormone, but is also
produced in most tissues and the distribution of its receptors is
widespread. The intestine is considered to be one of the most
responsive target organs for IGF-1 and some regard it as essential
for intestinal repair. (Ziegler et al, 1996)

Persistent diarthea is usually associated with nutritional
abnormalities and | appropriate nutritional rehabilitation is
considered an important cornerstone of treatment. (Bhutta et al,

1996)

There are few data on IGF-1 status and its dynamics during
recovery from persistent diarrhea. Hence, the aim of this work is to
measure IGF-1 level, before and after management and nutritional
rehabilitation, in patients with persistent diarrhea of different
causes, and evaluate jt as a prognostic marker.

Subjects and Methods |

An a:'dequate number of patients aged between 6-36 months,
with persistent diarrhea,-:will be involved in this study.

The 'patients will- be selected from the outpatient clinics and
from patients admiited in the pediatric hospital of Ain Shams
University. ' .
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All patients will be subjected to:

. Full history-taking layzng stress on dletary history, history

suggestive of infection, thorough clinical examination, laying
stress |on signs |of infection, signs of nutritional deficiency
and anthropometfic.

_Correction of dehydration or electrolyte disturbances if

needed.

. After stablhzatlon chlldren will follow a diet based on rice, lentil

and yogurt proyiding at least 100 kcal/kg/day for 3 days.
Then, return to @ ‘normal diet. Successful response will be
deﬁne| as weight gain > 5 gm/kg/day and resolution of
diarrhel,a (<5 motipns/day).

| .
. stool dnalysis searching for:

Parasitig infestations.
0 Pus cells (if positive, stool culture will be done).
1 Fecal fal.
1 Fecal alpha 1. anti-trypsin.

. G- rea@twe protein (CRP), complete blood count (CBC) and

erythrmcyte sedimentation rate (ESR) 1o dlagnose infection.

.Hydrogen Breath test for carbohydrates (CHO) mal-

absorptlon

. Dual |sugar absorptlon test -using ‘oral administration of

isotonic factulose and L-rhamnose followed by urine collection
for 6 |h0Ufo at baseline, and repeated:on the seventh day to
test for intestinal permeability.

_ Measurement of serum albumin, pre-albumin and IGF-1 will

be done at baseline and repeated at day seven.




-

-,

! SN -
S

. '-l m‘\ .

w

-

T T

Prof. D

ACKNOWLEDGEMENT

T would like to cxpress my deepest thanks and sincere gratitude 1o

-. Hamid Shatla, Professor of Pediatrics, Faculty of Mecdicine,

Ain Shams University, for suggesting the subject. kind help and support,

continuous cncouragement, valuable guidance and grateful supervision

and 1 consider my self very lucky to be under his supcrvision in master

and M.D.

I

am also greatly indebted to Prof. Dr. Nagia Bahgat Badawi,

Profcssor of Pediatrics, Faculty of Mcdicine, Ain Shams University, for

her enthusiastic encouragement, valuable suggestions and kindnecss

during t_hc preparation of this thesis.

Many thanks are also given to Dr. Ehab Khayri, Assistant

meessJyr of Pediatrics, Faculty of Medicine, Ain Shams University, for

his valu:Lble effort and constant guidance, enthusiatic cncouragement and

deep engagement in the sophisticated details of this thests.

.

wish also to express my decp appreciation and indebtedness to

Dr. Yaser Zaytoon, Assista}}t Professor of Clinical Pathology, Faculty

of Medicine, Ain Shams U'nivcrsity, for his generous help, valuable

guidance, support and great assistance.

Special wordsofj_thank;ls should be expressed to Dr. Amira Gamal

Leclur’t:tl' of Pediatri_e,s, Faculty of Medicine, Ain Shams Universily, for

her kind help, in termination of this thesis.




)
! i
i CONTENTS
J i
E I | Page
i Contents:
List of aprcvia tions
i List of tables
List of figures
| INTRODUCTION AND AIM OF THE WORK ._............... ]
-Diarrhea .......L............... e FUTRUURRORTR 2
i = ClassHICatiOn. ..o oe e e 2
- 'Pathoéenesis ........................................................... 4
i - Secretory diarthea. ... 4
i - Os!motic AIArTHEa. ..ot 5
- Motility disorders.l....... ..o 8
i - Btology . o 8
- Persistent Diarthed. ... 11
i DEANTHON -+ Lo 11
INCIABMCE. ..o e e 11
i Morbidity and mortality ... 16
i Risk Factiors of Persistent Diarrhea ........ocoviiiiiiiiinnieienn 17
(1) HostFactors: ... ...cocviiiiinniiis et aaeea e 17
i (B ABE i 17
(BIISEX ot 18
i (c)iMalnulritiop...........................: ....................... 18
(d) Immunological status ... 19
i (2) Previous Infection.............oooiii 21
i (a) ikeccnt acute diarrheal episode ... 22
(b)f Previous persistent diarthea..............o. 22
|
i




(c)! Recent non-enteric infection............ooooviiiiien

(3) Pre—il!lness Feeding Practices. .......cooiuvieiiiiinioniinininins
(a) Breast feeding. ........oooooiii i

(b) Bottle teeding........ooovviii

(cy Animal milki......oo

(4) EHOIOGICAl AZENES. . eveeoeeesvseeoe e eeaereeeinee e

(6) Soci&economic FACHOIS. ..t
Etiology and PatLogenesis:................................._.
(1) Intestinal Mucoszll TRJULY oo e
. Hislthaatholog)J| of intestinal mucosa.................... e
(2) Intestinal Pathogens and Bacterial Overgrowth..................
(3) Intestinal Malabsorption and Lactose Intolerance...............
Q)] Dieta?ry Protein Intolerance:........covvievrioeiii i
o Cow smITK. o
-SovbeRan. ..
Other Causes of |Prolonged Diarthea....................oo
Diangwsis of Persistent Diarrhea..................coon.
Histdry ..............................................................
- Physical examination. ..o
Investigations. ...
(1) To isolate the pathogen............ooiiiiiiii

(a) Microscopic|examination. ... ...oovuiiriiriirinnennerneennn
(b) Fecal leuconytes. ......oooviiiiiiiiiiiiiii e
(€} Stool culture.......ooovi i

(d) Fecal antigen detection.............ooiiiiiiiiiio

Page




(2) To diagnose intestinal damage and malabsorption.............
(2) Xylose absorption excretion test................coeereeenn ...
(b) SChilling €5t .- .. .voo oo

(3) Invcsrigations for, carbohydrate malabsorption:..................
(a) $tool PH .
(b)Y CHNE-tSt. | oo
(c) _Iiﬂreath hydrogentest................. o

(d) Stool electrotyte content............ ...

(4) Tnvestigations for fat intolerance: ......... ............... ... |

(a) Microscopic examination for fat globules............... ... |

(b) Qoefﬁcient bf fat absoIption... ...
(c) iSerum‘carotsnv: concentration.............................
(%) Inves!tigations for gastrointestinal protein loss...................
(a) I%/Ieasurememt of spot stool -1 antitrypsin levels..........

(b) -1 antitrypsin clearance estimation..........................

(6) Other 1mvestigatiOns: ... ... .....ooooiiit v
() Stool examination for occult blood .. ... ...

(b) Duodenal flugd..............o
1. Duodencl-jejunalaspiration..___.....,,,‘,m...‘...........

i2. String test (enterotest) ...
(Three) Small bowel
BIOPSY v et

(Four) Hematologic investigations

Management: .........................................
|. Whert to give treatment. ...
2. Rehyjiirationtherapy:......,,‘...,,..,,..___.,,.............,..,‘,“.‘

: Tnitial LV. fluid therapy. .. ........ ... .. ...

41
41
41
42
42
42
43
43
44
44
44
45
45

45
45
43
46
46
46
47
48
48
48
49
51
51
51




! Correction|of deficits:......coviiiini i
Isotonic dehydration.........coooiiiiiiiiiiiii o,
Hypotonic |[dehydration.................oo
Hypertonid dehydration. ...
3 NUIITOON . e e
Milk feedifig......ooioooii i

i Foods to be recommended. ...

4. Medications in persistent diarrheal. ...

INSULIN LIKE GROWTHFACTORS ...........................
o Factors affecting IGF-1 level. ...

- Growth ROTIOMNC . .. o e e aea

- Height. ...l

NN La g 1076 ¢ DU

» Biological effects |0f IGF-1 e

e Insulin-like growth factor binding proteins........................
s Factors influencing IGFs and IGFBP; e

= Growlh HOTMIONE oottt ittt et e e e aaens

Age and sexual development .............coo

R LR W ER TS ) 1 S

Liver function i.......ccocoeviiiiiiiiiiiiiiiiii e

Kidney function..........cooviiie e

- Hyfjoﬂlyroidisrn ...................................................
- Hyperprolactinemia................ PP
o Reguldtion of IGFBPS. ...

» Insulin like growth factor-1 in persistent diarrhea...............

Page




!

|

Subjects and Methods ............ .. ..
Statistical Analysis. .| ..o

Results . | ool e e

Conclusmn

Recommendations. .. L. oo o e e e e e

Summary|.............

_Referencés

Arabic Summary

75
81
82
121
131
131

.| 133

138




List of Abbreviations

Cal
CBC
CDy
CDyg
CHO
cm
CRP
DNA
ECF
E.coli
EIEC
ELISA
EPEC
ESR
ETEC
F

G

GH

Less than equal

More than equal

Percent

Acquired immunodeficiency syndrome
alpha-1

Blood urea nitrogen

Centigrade

Complement component number 3
Calories

Complete blood count

Helper T cells

Cytotoxic Tcells

Carbohydrate

Centimeter

C-reactive protein
Deoxyribonucleic acid
Extracellular fluid

Escherichia Coli

Enteroinvasive Escherichia Coli
Enzyme linked immunosorbent assay
Enteropathogenic Escherichia Coli
Erythrocyte sedimentation rate
Enterotoxigenic Escherichia Coli
Fructose

Glucose

Growth hormone




