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7. ABSTRACT SUMMARY

Previous studies in Bangladesh showed an interruption of linear growth in
children with shigelliosis. Catch-up of growth following lose due to infections
in children has been advocated with higher protein diets, but such diets have
not been tested following shigellasis or other infections for an effect on
linear growth rate or weight gain. Fifty-four children with culture-proven
Shigella dysentery in Bangladesh will be randomiy assigned to receive either a
diet with a standard amount protein (5 percent of calories as protein) or a high
protein diet (15 percent of calories as protein} for 21 days in the  hospital.
The diets will be isocaloric and provide abundant calories at a level of 150
kcal/kg/day. Heights and weights will he recorded before and after teeding the

diets and every month after discharge for & months. S5erum concentrations of

prealbumin, as indicators of rates of protein synthesis, will be measured before

and after 21 days of feeding. I the high protein diet supports faster growth

during convalescence from shigellosis, a foliow-up study will be designed to
provide protein supplements to home-based diets in order to achieve similar

catch-up growth in a feasible manner for developing countries. The duration of

the study will be two years.

2- Reviews:

i. Ethical Review Comrittee:
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2. Research Review Committee:
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3. Director, ICDDR,B:



SECTION 1] : RESERICH PLAN
B, INTRGDUCTION
1. Qbjectives:
The objective of the study is to evaluate the effectivensss af a

short-time dietary interventicn with a higher amsount of protein in reducing

subsequent morbidity and growth faltering in children with shigellosis,

2. Background:

Children 1in developing ctountries show slower growth rates than
children in develioped countries, and many are stunted when they reach adulthood.
R large part of this growth retardation is caused by malnutrition due to
decreased intake of food during infectious diseases. Scrimshaw (1}  has
attributed the decreasad intake/utilization oé calories during infection to a
combination of anorexia, fever, withdrawal of solid food by parentz, impaired
intestinal azbserption, and nutrient losses in body fluids. The effects of
diarrhoeal infections on growth of children in Bangladesh was studied
prospectively by Black et a1” (2), who concluded that shigellesis had a
significant impact an lirear growth and diarrhoea due ta £. coli .had a
gignificant impact on ponderal growth. Diarrhoeal {llinesses, respiratory tract
intectiop and skin infection accounted for 901 of ali.iilnesses. Bhigella had &
longer duration than other type of diarrhoea with (6% episode tasting for maore
tham 20 days {2}, Frolonged diarrhoea assotiated with deep ulceration of colan
follows acute shigellosis is a proportion of patients, Besides the other
effects of diarrhoea shigellosis also tause loss of blood and mucus and cause
enteric pristein laezs (3,45, Study of Kabir et a! showed that patients wWith
shigellosis had bulky stool for several days during recovery from acuote

shigellosis 15}, The reiationship between diarrhopal diceazes and growth

increment dip total body iength and weight were investigated in Gambian and

A2



Guatemdlan children (&,7). In these studies days ill with diarrhoeal diseases
were found to be significantly ascociated with redured growth in length and
weight,

fptimal feeding practices during acutfe diarrhﬁea has been
controversial and was reviewed recently by Brown and MacLean (8}, The
theoretical advantages of delayed feeding include the avnidanée of increased
fluid loss in stool, of acidosis, and of mucasal injury caused by certain foods.
The advantages of continued feeding during diarrho?a are to prevent weight loss
and protein deficits, to maintain and repair the injured mucosa, and to sustain
the benefits of breast feeding. The World Health UrgaQizaéion has opted for
continued feeding during diarrhoea, stressing that breast-feeding should
continue and weaning diets should be continued as previously except that couw’'s
milk and formula feedings be diluted at least two-fold (8. Thege
recommendations apply omainly to watery diarrhoeas that affect the small
intestine. Less attention has been given to shigellosis and other infections
that affect the colon (9), and no recommendations are available for intensive
feeding during the recovery periad.

It should be desirable during and after acute infections of children
to try to catch-up lost growth, but no study has been carried out to ,éhou
whether growth catch-up is possible. Whitehead {10} has nade theoret;cal
talculations what the energy and protein requirements should be doubled for
catch-up arowth. Fur'a 7 kg child the calories required are about 25% higher
than for normal growth, or about 150 kcal/kg/day, and the percentage of calories
as protein E; nearly doubled toc more than i1 pertentﬂ In Jamaica, Gn{den (11)
estimated <ihe minimum amount of protein. to saintain lean body weight un
malnourished children was about 3 percent of calories as protein and einfaus
total caleric intake to amaintain lean body weight was 96 kctal/kg/day. The

required duration of intensive feedins for growth catch-up should be about thres



times lenger than the preceding acute disease hecause af  the sszuaption by
Serimshaw {1} that the anabolic phase of recovery will last three times longer
than the catabplic phase of dizease.

In addition to growth impairment, infections and malnutrition lead to
reductions in eerum protein concentration. In Bangladegh,‘ serum grotein
concentrations in children with severe shigellosie are about half of the normal
values {(12). In severe malnutrition, deprecsed serus albumin concentrations are
tastrumental in lowering plasma ancotic pressure and allowing the edema of
kwashiorkor to develop (13}, Diets with higher protein content may have a
benaficial effect €o increase the rate of albusin synthesis, thus raising the
serum albumin and protecting children against symptoms of malnutrition. On the
other hand, any effort to promuté protein synthesis and growth diring recovery
trom shigellosis may be opposed by the acute phasze reaction of inflampation.
During acute inflasmatory reactions, the liver shifts ta synthesizing the atute
phaee reactant proteins, which include the C-reactive protein, and decreases
synthesiz of other proteins, including aibumin and prealbumin (t4). Thus, the
hypoalbuminepia and imaaireq growth retes assoviated with acute infections may
be, tu some extent, refractory to distary treatment.

To detest a dietary effect on the rate of protein synthesgis, the serum
prealbumin  concentration is more responsive to energy and protein in the diet
than is thg albumio concenfration because prealbusin ie a high turnaover gprotein
with 2 half life af 1.% days, contrasted to albumin with a high-life of 12-2i
days (18}, in Eayptian children with kwashiorkor, the serum concentration of
preslbuain increased significantly 2-4 wenks after dietary treatment (14). In
dmerican premature infants, the serum prealbumin was a more sensitiverindicacur

¢f rutriticial intake thap wes the serum albumin (15).



3. Rationale:

L e

Malnutrition and growth faltering have heen observed as a consequence of
diarrhoeal illness in developing countries. In addition to other effects of
diarrhoea shigellosis also result blood and sucus loss and can  cause serum
protein lvss in the stool. For children with a marginal diet, this loss must be
compensated by increase protein intake for eptimal graowth to occur. It 1is
sbvious that the magnitude of protein loss in the stool in shigellosis is much
more than ih other diarrhoeal stool. High fever, anorexia, abdominal pain and
discomfort, food withholding in these children will m;ke the situation amore
worse. Barly intervention with a diet rich in protein may have some positive
impact on subsequent morbidity and nutritional status in these children. This
study will help us to find out whether a diet of higher amount of protein for a

short period will be able to counteract the growth failtering in children with

shigelliosis.

SPECIFIC AalIMS
. Toe study the effects of a defined diet with higher amount of oprotein in
children with shigellosis; to achieve a rapid catch-up gromth.

2. Whether the same diet has an impact in reducing further morbidity in these

children®?

HETHODS

e m = L e me R T e

From the Harvard Standard of children between 30 and 50 months of age (12),
the mean wonthly increment in height is 6.4 ma with a variance of 0.8 me. To

achieve an alpha error of 0.05 for a worthwhile difference between the diets of

b

3 mm a month in height, the sample size is 2 (1.95 ¢ variance/worthwhile
9 X

difference} = 34 patients,

-~



Fiftv-feur cohildren betwees 5 arc B years nid wheo prasent to  the ICDUR B
elinic  with dysentery end have a stoaql co ture positive ¢or Shigeila species
will be selected, Rpprorisately one patient per weepk will be selected during a
Sne-year period. o be sligible the patients sarents or quardians must coasent
te remain in the hospital for 71 davs, they should live within 3 miles of the
hospital for easy fo0llow-up, and thev muet agree to receive one of the two diets
by randomization, Excluded will be patiente with third degree mainutrition,
i.e. who have body weights lass than 49 pervent of the Harvard Standard of
weight for  age (17}, Any patient with nutricional edema or other signs of
kwashiorker pwill be exciuded. Fatients with complicating ilinesses viz.
pneumonia, tuterculosizi, septiceaiaq, heamolytic-uremic syhdrome, or any other
assnclated disesses will be excluded. Children whao are hreast~fed, have chronic
dysentery alse he excluded, Clinical cure will be determined by abscence of

tever, tenesmus, straining sduring defecation and reduction in stoal treguency.

L1 patients will be qiven effective antimicrobial treatment for 5 days,

chiasen  on  the basis of in vitro sensitivity teziaing ov andividual  Shigells
taulatae, During thess § davs of treatment, the standard hospital diet will he

provided and., becsuse pf ancrexia that usttally accompanies ascute thigellosis,

e attempt witl be made to push intepsive feeding,

s
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At the end of the 5 days of treatment, and after clinical curs patients
Wwill ﬁa randomly assigned to one of 2 diets uzing sealed envelopes that contain
cards designetving diets in an urder obtained from a table of randor  numbers.
The diets wili be called “standard protern” and *high protein®, Both diets wil.

-

re isecalori: and contain & high caloric content of 150 kealikg body weight per



day, which was caloulated v Mistehoas B0 ta support rapid weight gain dor
catch-up growth, The standard protein diet will contain S percent of total
ctalories as protein and the high protein diet {5 percent of total! calories as
protein. The diets will be comprised of locally obtainable foods that are
proven to be acceptable by the people. The bulk of calories will be obtained
trom rice and bread. The protein sources will be eggs, chicken, and dried
skimged milk. The caloric value and protein content of sample'diets will be
tested by bomb calorimetry and nitrogen content will bhe measured by microkeidjal-
method, These assavs are currently available at thé ICDDR,B Biochemistry
Department. The patients will be treated with these diets in the hospital for

2} days. MNurses will record portions of food uneaten and any meals vomited.

Food will be given ad-~libitum at a regular time intervals.

Study diet Lontrol diet
{1530 kcal/kg/day with 15% protein} (130 kcal/kg/day with S%i protein}
07 a.m. Bread + milk + syzi i Bread + milk
10 a.m, Milk + guzi _ Hilk + suzi
I2 noan Rice + chicken Rice + chicken
03 pLm, Milk Milk
06 p.a. Rice + chicken Rice + chicken
0% p.w. Mitk Milk

Adjustment will be made op concentration of different nutrients to sake it

isocaloric.

Hefare the start of the test diets, patients will be weighed to the nearest
gram and heicht measured to the nearest me on a stand-up scale. Blood will be
cbtained for serum albumin and prealbumin, as measures of the rate af proteir

synthesis. The serum prealbumin measurements wiil be done by radiatl



ieaunodiffusion  axsay, ft “he eae of tne 1) days oi  dietary treatment, the
weight and height measurements and serug protein levels will be repeated. Serus

total protein, albumin and prealbumin witl be done at 3 months and & months,

To test the possible beneficial nffects of the high pfutein diet on
subsequent growth and health, monthly heme visits will be made for every 15
days. R portakle scale will be used for weight and height. ‘ Recurrences of
diarrhoea or occurrences of other diseases will be recorded during the follow-up
visits,

Yuestions will he asked about whether the child de;eloped diarrhoea,
character of stool (watery, dysentery, bloody), running nose with or without
purulent discharge and without respiratory distress (will be graded as URTI},
fever, cough with vrespiratory distress (will be graded as LRTI), skin
infection, scabies, iapetigo etc. However, all these patient will be given
proper health education in respect to ﬁersunal bhygiens. They shall be asked to
report to the hospital for any iliness or will be transferred tg the hospital i+4
detected duripg follow-up vieit for bstter management and diagnosis, For
diarrhoeal illness if patient cannot be taken to haspital a stool specimen will
be braught to hospital laboratory for diagnosis. Far validation of {ield data

on weight and height every 4th patient will he brought back to hospital every

month for accurate measurement of weight or height.

R kR .4

" Honthly increments of heights and weights of the patients will be
calculated and compared to the Harvard Standard (12). The nwmeans of the
increments of height and weight guring each month and the means of serum protein

concentratians will be compared between the two dietary groups by Studeat's t



tegt, Rates of recurrerce of diarrheeal dizease and other infertions will be

compared using Fisher's Exact Tests and Chi-square tests,

COLLABORATIVE ARRANGEMENTS

This study will be carried out in collatoration #ith Case Hestgrn Reserve
University. Dr. John Banwell in the Division of Gastroenterology and Nutritioﬁ,'
Dr. Thoaas Butler in the Division of Geographic Medicine, and Dr. Hpruld Houser

in the Departaent of Epidemiology and Biostatistics will participate.

10
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ABSTRACT SUMMARY FOR ETHICAL REVIEW COMMITTEE

Fifty-four children atged 2-5 years with bacteriological préven shigellosis
Wwill be given a diet containing higher amount of protein or regular amount
of protein for 21 days, Both the study patient and control pafients -uill
be followed wup for & months at their hone. The impact of supplesenting
higher amcunt of protein on their fiutritional state and further norbidity
will be evaluated.

Patients with severe malputrition and other tomplicating illnesses will he
excluded.

There is no potential risgk invelved in the study, e;ery precaution will he
taken to safeguard the interest of the patient.

A1l the records will be kept strictly confidential and will ren#in with
therinvestfqators.

Informed consent (signed or thuab impression} will be obtained from the
qQuardians or parents. There is no procedure in this study‘uhich Ray unsask -
the privacy of the subject. |
Interview will be taken anly te the history of illness and is needed only
for clinical management of the diseage.

The patient will henefit tfros the treatment of diarrhoeal illness. éenﬂral
benefit to the community include to set g policy, whether sho;t-tern
nutritional ther;py with a diet with higher amount of protein is effective
in reducing further morbidity and growth faltering in children with
shigellosis.

The stady will require rectal swab for bacteriological culture on admissinon

and venous blood samples for prealbusmin.

13



SeLYION Y41 @ BUDBEY

f. Detailed budpet

FERSONNEL SALARY

4 of finnual Project reguirement
fame FPosition effort salary (US Doliari
gr I, Kabir Fr. investigatar 30 $760 2% 2880 = 5740
br 5.4. Sarker Ce-investigator 20 4920 Zx984 = 1948
Ir 4. Isianm Lo-investigator 10 S760 22376, = 11582
Hedical Officer ito be named) ‘ 20 4200 25840 = 1480
Field workers (to be recruitad) /G5 3 100 1449 Sx2x1444= 8640
Sub-total; ' 19200
SUFFLIES AND MATERIALS

bry skissed milk, chicken, egg ' 900

Office supplies . 300
Sub-total: 1260
CAPITAL EXPENDITURE

Weighing machine, gtale, caliber 1600
OTHER COST
Rent, communication & utilities o 30
Printing and publication 300
Service charges Sa
vub-total: L . . a0
INTERNAT-IONAL TRAVEL oo ‘ . e o

Fur.attending‘conéarenﬁgfﬁeminar . o S 2000
INTERDEPARTMENTAL SERVICES |
Campﬁter'fiur data'anajysis} . o . 2000
TCDORLE transport {Dhaka): SArbxl® = 37240 mile » Th.i? 1296
Yerax and pimengraphy 200
Laboratory investigation tFre-albumin, fat, protein, EHO 300

analysis of diet)

Fatient haspitalication Tk, 500/day x 21 x 54 pts) 18900
Hedical iliustration . a4
Sub-tatals 22%46

14



B. SUMMARY BUDBET

Raount (%)
t, Local salaries ) 19200
2.  Supplies & materials 1200
z, International travel » 2000
3. fther costs &06
4. Interdepartmental services 229454
Total direct cast T sias
Plus 31% overhead 14244
""""""""""""""""""""""""""""""""""""""""""""""""""" 60190
Capital expenditure 000
""""""""""""""""""""""""""""""""""""""""""""""""""""" sli90
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Follow-up MORBIDITY form
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POST-SHIBELLA FEEDING STUDY
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Date of interview e A Week of follow-up _____ .
Date of previous interview SN SUNINNY SN S N SN
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Feeding history
Farmula milk
aAnimal milk

Rice

Ritce suzi
Chapati
Meat/fish

Ega

Gthers {(specify)

Hedicine
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CONEENT FORN

Boatoabigella. fending.abudy

Yeur <child is suffering from blood dysentery., The present knaulndge_frum
different studies sugnests that due to prefuse lose of bloed,  sucus, and high
tever ecehildren can devalep malputrition and growth faltering, To counterzet
this problem wo are investigating whether a diet with higher amount of protaein
supplemgntation s hnlpfpl te isprove the nutritional status and further
morbidity in these echildren, - If vou agree to participate into the study, yeur
child will have te itey at hospital for additional 2t da?s Attar treateent with
sppropriate antibietic,  Your child will recelve eithor a regular hospital diet
or study diet which contain higher amount of pretain, Your child will be
discharged after 2{ daye, and % ml of Blood will be taken from your child an .
adaiosion and on discharge to see the ehange in protein otatus {n your ghild,
Your ehild will be visited by field warker every manth and body weight, haight,
and  mid-arm eircumiersnce will be measursed, You will be alse acked about ény
history of {linesess an each viasit and proper treatment will be provided,

It vyeu agres to participate and agree to comply with fallew-up plansauliqn'
here.  Yeu muy withdraw your ehiid anytime and proper care will not be ajterad

by that,
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Bignature of investigator Bignature/Thumb impression of
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