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Apstract Sumarys - . o

Gustric secrekion of 25-30 children with severe Pretein-Calorie-Malnutrition
{EeM) will be determined at the Nubrition Research Unit. A mercury tipped
ke a-;rill. he passed and basal gastrlc acld output determined. An injection
of 1.5mg/kg of betazole {histalogua} will be given and stimulated gastric
seid output collected. Patients will also hava basal gastrin levels deter-
minad. Gastrle conteni::s will be cultured before and after histalog injection.
Crilaren with anemia will have bone maxrow aspiration c.m. admission, Asplirate
will be stained for iren to define whether or net iron deficiency ie present.
Sultuce of aspirates will also be perforﬁted for the diagnosis of typhoid,

and systamic fungal infection. Children at the Children four Familles Orphan-
age Iw;i.ll have gastric tube placed and bota kasal and sti.:«.ualated'gastric
secration determinsd. These children will be watched either for weight or

age and are tha controls for tremalnourished child.
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SECTIOH IT « RESEARICH PLAN

INTRODUCTICON
1. Objective: To determine the effect of malnutrition on gastric acid

Ze

preduction,

Background: Reduced gastric acid is associated with an increased
susceptibility to snteric disease produced experimentally. FPurther.
mora, peovle who have had gastrectomies are at a greater risk of con-
tracting cholera or salmonellosis than the population at 1arge.1
Depressed gastric azid is also assoclated with bacterial calunization

of both the stomach and the jejunum?’Béid jejunal bacterial colonization
is associated with malabsorpticn and can cause diarrhea (bile sait

deconjugation).

6,7
The causas of hypochlorhydria are not known but both iron deficlency

and protein-calorie-malnutrition have been assoclated with dscreased

gastric aclid secretion. Thers is evidence of two types of iron defic-

iency anemia, one due to rscent blood loss in which gastric atrophy is

absent ahd another type asseciated wit?_gastric atrophy, parietel cell
©:7,

antibody and cccasional malabscrption. It is not certain whether these

are two separate conditions or just a zayuence of reactions.

In normally nourished children with iron deficiency anemia, gastric acid
secretion is reduced bubt improves aftec iron therapy. Whetiher long
standing iron deficienccy anemia in children produces achlorhydeia is

not known.
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In limited studies gastric acid has been found to be decreased in
4,10,

malnourished children. If true, this may vrecivitate a vicious cycle

of increased episodes of infections and diaxrhea, increased malabsorption

of both iron and other foodstuffs and again more secondary malnutrition

and a further decrease in gastric acid.

Gastric secretion studies in malnowrished children are Iimited. In a
study done ln Nigeria achleorhydria was found which was histamine fast.
This study reported in abstract form only provides no specific details
‘of the study. A study performed in Brazil uses a small number of subjects.
AlthQUgh.stagiﬂg that scme of the patients are malnourished éo other data
is provided. In addition, only °H was determined in this study. HNelther
age nor weigﬁt related secretory rates are studied. They did find,

however, that normal breast fed children had higher pH's compared to normal

vettle fed babies.,

Only one study is adequate. In this study chilﬁren with kwashlorkor

" wers found to have decreased acid secretion and this correlated with
gastric atrovhy and round cell inflammation found in gastric bi.crg:as:‘t.es.‘l'1
This study did not resolve the role of jiron deficiency in producing
hypechlorhydria nor did it correlate its findings with bacterial colon-

ization of the stomach. Furthesrmore, marasmic children were not studied.

It is interesting that in a study in the FPunjab it was noted that gastric

hyposecretion correlated with malabosorption rather than iron deficiency
8

per se. Patients with blood loss and iron deficiency

’



did net have decreased gastric secretion.

The impertarnce of iron deficiency in malnourished children in relation
to depresaion of gastric acid production has not been studied. In
addition, even if iron deficiency is found associated with hypochiars-
nydria it is not known whether acid production will improve after iron

therapy alone.

In this study severely malnourished children will be conpared to agew
matched children who are in the 80 to 100 percentile of helght for
weight (Intérnational Standard), and to children of the same welght,
Serum ferritin correlates well with iron deficiency in adulta.g It
rises however with inflawmationlind ths effect of malnutrition has not
bean described. Therefore, initially all malnourished children with

" anemia wlll have bone marcows performed since this is the only absolutes
method of defining iron deficiency. In addition, the bone marraw as-

pirate will serve as a culture soures for acid fast bacteria, fungi,

typhoid and possible other bacteria.

Studies on gastric secretory patterns of children show a correlation

between lean body mass and stimulated maximal acld obtained, after
13,14,;15
nistamine stimuiation. It is not clear which provides a closer cori-

elation, age or weight in children since they are linked variables.

Gastric colonigation with bacteria has been shown te occur at high
4
rates in achlorhydria. Decreased gastric acid has also been shown to

”



3e

[ 2]
CY
cr

4
correlate with jehmal overgrowth.

Finally, gastric bicpsies in malnourished children hove not heen

9 -
performed except in one study. It should be possible to study gastric
atrophny in malnutrition by dropping a sucticn capsule immediately after

death and obtaining gastric micesa.

16
Basal serum gastrin is raised when parietel caell atrophy is ypresent.

Levels in malnutrition have not been described, If achlorhydria in
malputrition is due to gastric atrophy increased levels of gastrin

would be expected to be found,

nationale: Malnourished children will have sequential gastric acid
determinations performed. Gastric acid will be determined on an age-
matched and a separate weight-matched group of controls. This will
isolate these variables for analysis. Gastrin levels will be determined
and if death ocqurs a gastric capsule will be dropped and a hiopsy taken

to define whether true gastric atrophy is present.

The degree of iron deficiency, if any, will be defined by bone marrow
iron staining. This will enable us to determine 1f reduced gastric

acld in BPCM is assoclated with reduced iron stores.

Culture of gastric juice before and during stimulation will be used as
a functional agsay of the ability of thésstomach to inhibit bacterial

growthe

T
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SPECIFIC ALMS

i. To define whether gastric acid is reduced in malnourished children.

"o, 1f reduced, to show if this is related to iron deficiency ansmia.

2, To nots changes in gastrig acld after nutritional rehabilitation,

4, To establish the utllity of ferritin as a measure of iren deficliency
in ralnutrition.

5. To define gastric worpnnlogy in malnourished children pest-momtem
using a suction capsule.

6. o study gastric overgrowth by quantitative aeroblc bacterial counts
of basal and stimulated gastclc juicé'in malnourished children.

7. ‘To determins the éfficaﬁy of bone marrow isolatlon of bacterial patho-

gens in malnourished children.

METHODS CF PRCCEDURE

‘Patients: Children who f£it the criteria of kwashioritor {edema, hypopro—

teinemia, enlarged liver, skin and hair changes) and chlldren below the

&5 percentile of the Tntecnational Standard of height for weight will be
eligible for study. OChildren below kg of welght will be exciudsd for
convenien—e. Also, because many of these chlldran may have reen malnourishe
since birth it will be difficult to assume that narmal gastric acld secrstio

was prasent prier to the onset of malnuirition.

On admission, all cﬁildzen will have a hematecrit, CEC, Aifferantial count

ané serum specific gravity. Blood culture will be drswn and a bone marroW

'
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aspirate performed dn anesic childeen. Steool microsconic examinatjion

and oulture will be done., OUN,. creatinine, total protein, protein electro—
phoresis and slectrolytes will be determined from specimens of peripheral
bleod., Patients thought to be infected will routinely have blood, urine,

trachaat asplrote specimens taken for culture. Chest X-ray will also be

performed.  I.Y. hydration and antibiotic therapy will he given as clinically

irdicatad, Mo intermediate strength PPD skin test wlll be placed,

Gastric secvetion studies will be performed on the 1at or 2nd day following
acmissicn. Before the test, the patient will recelve 1.V, giucose and if
necessary slectrolyte solution. Nothing will be given by mouth for 4.6
hours prior te the test. If no vein can v found, the test will be delayed
11} the following_ﬁay or until an intréveneus route can be cbhtained. A
nasogastriec tube will be passed after a 2= sample of clotted blood is
taken For ferritin and gastrin levels. After an initial 15 minute sample
of gastric juice is discarded, basal samples will be collected in 15 minute
aliquots for 1 hour. Betazole (Histaleq) given as a 1.5mg/kg dose will be
glven as 5 secretory stimulus and secretiens will then bs collected for an
additional 30 minutes, in 15 minute blocks, Histamine or lts analogue has

been used for children gastric secretion testa for over 20 years.

Gastric juice will be sampled during the basal and stimulaticn periods for
aerobic quantitative culture, Gastric acidity will be determined by
titrating with 0.01 NaCH to pH's of 3.5 (free acid) and 7.0 (total acid).

The refults wlil be expressed as MEQ/hour per 10kqg. Bone marrow aspirate
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performed in malnourished children will be inn?culated into a bleod

culture bottle beth for aerovic and anerobic bacteria. Gastric acid will
be quantitatively plated on hloesd agar, saborauds agar and MacConkey'’s
agar. All separate Lypes of cojionies would be identifiéd by routine

means. Bone marvow will ke cultured for fungus on saboraud agar and on
Lowenstein~Jenasen agar f;r AFB, Colonies which are acid-fast pesitive

will be stocked and sent to Baltimore for confirmation. Bone marrow Gs-
pirate particles will be stained for iron using the Potassium ferrosyanide
{Prussian Blue)} reacticn. A smear will alse ba made ané stained for Gieasa,
Vesm, Kenyon and PAS stains. Serum gastrin and ferritin levels will be

issayed by radio~-immune assay, in.as collaborating laboratory.

Thildren at the orphanage will have a hematocrit and serum specific gravity
rerforned. Bone marrow will not be done on thesge chiidren. Blocd for
fervitin and gastrin studies (basal and stimulation) will be drawn. Also,

no incravencus therapy with glucose will be given prior to testing,

Children dying at Cholera Hospital whose parents give consent will have a
capsule dropped and a post-moritem bilopsy taken of the stomach. Height and

welght will also be determined.

Statistical analysis: Prevalence of gastric achlorhydria will, in study
- and contyol patients, be compared by chi square test. Comparison between
groups,of basal and stimulated MEQ of Hel per houwr will also be performed

uvsing the T test. Regression lines in normal children will be drawn far
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MEQ/kg/hour and age or weight and a correlation coefficient determined.

The time needed for the study will pe 7 months. Thirty patients at the
NRU will be studied and 50-60 patients at the Orphanage. NRU patients ‘
will be studied on admission, 3 weeks, 6 weeks and 1f possible at 3 and

& months after discharge. Qrrhanage children will be studied once onlys

STGNIFICANCE

To urderstand the relationship between malnutrition and gastric acid and
its efféct on host susceptibility. <Therapy with iron could he a useful

intervention and might prevent or treat achlorhydria.

FACILITIES REQUIRED

A large portion of this study will be performed at the NRU at Mew Eskaton
Road. Use of their gesneral jaboratory facilities will be required. Ko

extra hdSpital peds are needed.
Animal resources - not raquired.

No wehicle other than the JHU-NRU shuttie will be required.

COLLABCRATIVE ARRANGEMENTS

Arrangemants depend'on where gastrin and ferritin assays will be performed.
A volunteer nutritionist will be responsible for the co-ordination of this
oroject as part of University of Helsinki thesis work. The Children for

Pamilies Orphanage is participating in this study.
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_?RC_X_:_EQURE}?: 'CR .§MNTAIMNG-CONF IDENTIALITY
Patients admitted to-the study will be given a study number; records
will be kept aécording to study number and all data will be kept in a
locked file in the investigator's locked office. Following completion
of the study, all identifying information will be cut off from the data
sheet and the clinical information only will be kept at the Cholera
Resedrch Laboratory in a locked data storage offlce. Results of the
study will be published in a medical ‘joufnal and no idéntifying infor-

mation will be included in the report of this study.



EQNSENT FORM
1 understand that my child is adrmitted for treatment of malnutrition.

whather or not he particicated in the study will in no way penmalize him

from receiving the routine therapy given at the KRU at New Ezkaton Read.

T understand in this study that my child willd swallow a tube which will
determine the dlgesting and acid power of tha stomach. He will also recelve

an injection which wsy produce slight flushing and headache.

If he is anemic, a bone marrow aspirate wiil be perforned, This wlll
require a local anesthetic and wiil be painful, This will help determine

the cause of the low blood present.

My child will alse have a total of 10cc's blood drawn for research purposes

during each 3 week period of hospitalizationa

- My child will swallow the tube for collection of stomach juice 3 times in
a 6 week yeriod. This will tell us whether or not his acid power is high

or lowe

1 realjze that I may withdraw my child from this study at any time and
that he or she will receive the same therapy as he would otherwise normally

recelve.

ignature

Date



POST-MCHTEY! CONSENT

I give consent for & tube te # prssed inko his stomach and a small snip

of :tissue to be taken fram his atovach. iz body will not be marked in

any wavas

Signature

Data



ABSTRACT SUMMARY

This study will determine basal and stinulated gastric acid secretion in
malnourished and well-nowrished controls. Si;ce irven deficisncy is thought
to be associated with decrsased gastric acid secretion, malnourished
children with anémia (hematocrit below 36) will have bore marrow aspirates

pecformed.

None of the procedures performed carry a significant risk. The benafit

of doing a bone marrow will be if iron deficlency is found an injection

of Imferon will be given using a standardized dose. In additlon, culture
ofrthe marrow will bz performed. Bone merrow aspiration will-be-pexformed
over ths posterior illiac crest, The major problem with bone marzow as-

- plration is pain. Goed local anethesia should help alleviate much of this.

Gastric tubes are used for feeding apathetic malnourished children. These
tubes left in place can also serve as feeding tubes. The risk in placing

the tube is minimal.

All children will receive the same therapy as they would have received
routinely. TIntravenous glucose will be given prior to the study to prevent
hypoglycemia with a 4 hour fast. The term of hospltalization is the same

as routinely usad at the NRU,
The muber of malnourished patients needed for the study is between 25-30.

Better nourished children will serve as age and welght-matched controls.

Gastric tubes will be pasead and gastrie acld secretions tested. Although
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somawhat uncomfortaple, if done patiently, most children will tolerxate
it quite well. Bohe marrow asplration will not be performed in this group

as it is felt that the bunefi:c to dlscomfort ratio is not sizable.

The benefits to be obbtaired will be the understanding of the relationship
‘of gastric secretion to malnutrition. In mainourished children, specific
benefits will be better diagnosed anemia which will then he treated and

better isolation of infectious agents from bore warrow cultures,
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EUIPMENT ' ,

All present at either NRU ox ¢RL, Orphanage need refrigerator.

PATIENT HOSPITALIZATION

As covered in JHU to SCP agreenent,

QUTPATIENT CARE

Orphanage studies. Reguirewents:

1) refrigerator for study materials

CRL_TRANSPORT

Traval to Orphanage and NRU ~ CRL either Hopkins van or CRL

PRAVEL AND TRANSPORTARION CF PERSONS

TRANSPORTATION OF THINGS

RENT, COMMPUNICATION AND UTILITIES

PRENTING Al'D REPRCDUCTION

OTHER, TONTRACTUAL SERVICES

COMSTRUCTION, RENCVATION, ALTERATICHNS

1,400

1,000

1,200



FURDGET SUMMARY

Year 1 Year 2

Category TAXR  DULLARS

1. Personnel 63,968 4,320 -
2. Bupplies andVMa%erials 6,500 : -
3. Equipnment - -
4. Patient Hespitalization - -
3, Cubpatient Cure - -
¢, CRL Transroart 1,400 -
T Travel a2 Transﬁortation

wf peraons - -
&, Transportatlion of Thirgs 1,000 ' -
9, Rent, Comeunication axd

gtilities : 1,200 -
10, Printing and Repredattion - -
11. OYner ontractual Services 1,500 -
1%,  Censtpuct.oon, Renovation,

Alverrations - -

75,568 4,920

Total Direct Cost = 39,957

Conversaion rate $U.S.1 a Tke 15
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.Abstract Summary:? x?’:t' ' ;; ' e
' Gastric secretion of 25-30 children with severe ProteinACalorie-Falnutritlon
fPCM) w;ll be determined at the NUtrition Research Unit. A mercury tipped
tube will "be. passed and basal gastric acid output determined._ An injection
of 1A)mg/kg of betazole (histq;ogue) will be given and stimulated qastric -
acid output collected. Patients will also have basal geatrin levels detcr-
mined, Gastric cantents will be cultured before and after histalog injcction.
"'-.\ .
Childreq (BO% height for weight) w111 have gastric tube placed and both basal
qnd stimu}ated gastric secretion determined. These children will be matched
e*ther fQF weight or age and q:e the controls for the ‘malnourished child. .
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gastrie atrophy is present. T

< Culture of gastric juice before and during stimulation will bo usecd ax a - - o
functional assay of the ability of the stomach to inhibit bacterial grqutﬁ- ‘

3., SPECIFIC AIMS e e

\\- -

1. To define whether gastric acid 1s reduced in malnourished children.
2. To note changes in gastric acid after nutritional rehabilitation.

3. To define gastric morphology in malnourished children post-mortem using

a suction capsule,

4., To study gastric overgrowth by quantitative aerobic bacterial counts of

basal and -stimulated—gastric—juice in malnourished children.

-+ PMETHODS CF PRCCEDURE

Patients: Children who fit the criteria of kwashiorkor (edema, hypoprotainenia,

enlarged liver, .skin and hair changes) and children below the 65 percentile of

the International Standard of height for welgnt will be eligible for study.

Children below 3 kg of weight will be excluded for convenience. Also, because
&

many of these children may have-been malnourished since birth it will be diff-

icult to assure that normal gast;ic—ééia—secretion was present prior to the

i RN
-

onsct ' of malnutrition. . - -

) 4 -
1

.~

-

: | | ;
Pn admission to the Nutrition Research Unit hospital all ch;}dre% will have a

”

- - | R
hematocrit, CBC, differential count. and serum specific gravity. Blood culture :
_ : R |
will be drawn. . A : Lo
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‘Serum gastrin will be assayed by radiqfimmpne'eksay, in a collaborating lab-
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Children more than 80% height for weight will have a hematocrit and serum .

4
PR .

specific gravity performed. Blood for gastrin studies (basal andlstinulntion)
|

will be drawn. Also, intravenous therapy with glucose will be given prior_kg_q__j“____

- -——

testing. S o ’ ' ' .
'\\\

Children dying “at Cholera- Hospital whose parents give consent will have a capsaulea

R—

B

dropped and a post—mortem taken of the ¢ stomach. Height and weight will alao be

,determined;

' Statistical analysis: Prevalence of gastric achlorhydria will, in study ae&“
control patients, he compared by ehi sqﬁare test, Comparison between groups of

)basal,end stimulated mEq of Hel per hour will also be_perfofﬁed usiyg the T test.

PR - | ?

_ﬁegression lines in normal children will be drawn for mEq/kg/hour ard age or i i
. , . ' ,

weight and a ceorrelation coefficlent determined, ﬁ

| J | i
‘The time needed for the study will be 7 months. Thirty patients at the NRU will

be studied and 50-6U control patients, : NRU patients will Ee studied ¢

en-admission; 3 weeks, 6 weeks and if possible at 3 and. 6 months after diseharge.

SIGNIFICANCE Do, , . . ,

'To Unaerstend the relationsﬁip between malnutrition and gasiiic acid and its

effect on host susceptihility., Therapy wlth iron could be a- useful intervention I

and might Prevent or treat achlorhydria. :_ ‘f; 1:f ST :
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» - FACILITIES REQUIRED

A large portion of this study ‘will be performed at the NRU at New Eskaton Road,

i; Use of their general laboratory facilities will be required. No
./ .
,ﬁbeds-are~needed. o

’,

! Animal resources. - not required. :

", No vehicle other than the JHU-NRU shuttle will be required.

«* COLLABORATIVE ARRANGEMENTS o
a : :
. &'5-\_“_' - . - . , .
» “Arrangements depend on where gastrin and ferritin assays will be

- - .

volunteer nutritionist will be responsible for_the co—ordination

i
t | :

- e ww

extra honpltnl

performed,
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T . as part of Universxty of Helsinki thesis work. - ;
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A. DETAILED BUDGET

PERSONNEL SERVICES

Dr R. Gilman

Dr K. Brown

Mrs. R. Partanen
o University of Hel-

Name Position

igator

Co-investigator

sinki
Chemistry Techniclan
Lab. Technician at NRU
Study Nurse at NRU
Bacteriologist Technician
Dr M. Islam - =~~~  Consultant ‘.

Two nurses aides at Orhpanage' L

Histology research technician:

b

SUPPLIES AND MATERIALS e s

1)
2)

3)

:4)

5)

Culture media - anerobic included.
;Gastric tubes ‘
Reagents

Miscellaneous

Histaleog

SECTION IITI — BUDGET _

—

Annual Project nguirements‘

Principal Invest-

Volunteer from the

. % of
- effort Salary
10% $ 33,000
10% $ 16,200
100% -
100% Tk10,000
100% Tk 7,200
100% Tk 8,340
50%. Tk13,255
40% Tk45,000
100% Tk 4,800
30%  Tk14,000
;
1
—— e
f 7_,-'”
‘Sub-total

5
L

—_—

TAKA

6,000
565
1, 000

500

1,500

9,500

DOLLARS
|
1
i
3,300

1,620°

|

4,920

|
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T e
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EQUIPMENT

All present at either NRU or CRL, Orphanage need refrigerator.
. “_‘_“‘-—

- v T
PATIENT HOSPITALIZATION o . -
As covered in JHU to SCF agreement, . T
OUTPATIENT CARE
Orphanage studies. “Requiremertts:
1) refrigerator for study materials - g
CRL TRANSPORT R
Travel to . ~ _NRU = CRL either Hopkins van or CRL 1,400 '
. | ' ‘ _ | :
TRAVEL AND TRANSPORTATION OF PERSONS ' : : - 1
i ’ X
TRANSPORTATION OF THINGS , 1,000 E
- — D 4
RENT, COMMUNICATION AND UTILITIES ' ' 1,200 )
PRINTING AND REPRODUCTICN ' _ o .
1 T
OTHER CONTRACTUAL SERVICES © 1,500

CONSTRUCTION, RENOVATION, ALTERATIONS _ : -
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2.7

N

4.
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G
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2.

-

A
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ST e

e C . <.78,568 4,920 .

BUDGET SUMMARY

: : . . Year 1. . o o Year
Categorx . ' w o TAKA DOLLARS :

_ ‘Personnel . I - 63,968 -4,920 . . - -

Supplies and Mate;ials,‘ R f '9’Soou_b.rftﬁﬁf_f_4,_;_ ‘T. -
Bquiprent .= o
.Patient Hospitalization - " '}_'._.- _ - : . -

Outpatient_Care SR R R .

- CRL Transport S ; B 1,40Q ,;_  ) ,',"f;'lﬂ ,. -

_Travel and Transportation L ﬂ;-:; T {fj : :
" of persons © S U -

NT;ansportation of‘Things' i‘A"31,OOQ=_f--1 f _ "ﬁﬂ-. . . -

“Rent, Communication and . w R .
' Utillties - R 1,200.. . C L -

Printlng and Reproductlon

Other Contractual Services

ConstrucLion, Renovation, oo e : :
Altcrations ST R : L C -

T

e, .p.‘. . . . ,I . . . . , . .’.

Total Dlrect Cost = 510 158'2”:H;”:"L‘“ L :'?' o : S

P

' }Convérsion rate $U.S,1 = Tk, 15, - ..



