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Abstract Summary:

Excessive loss of plasma protein into the gastrointestinal tract
is a leading cause in the pathogenesis of kwashiorkwar. Protein losing
enteropathy following measles has been described (1). The extent and
duration of such protein loss in post measles gastroenteritis is not

known.



In an attempt to better defime such loss and the association of
measles and malnutrition, we will measure protein loss from the
gut, in 25 children between 5-4 years of age suffereing from
diarrhoec followiﬁg measles and 25 children with diarrhoea only.
To measure protein loss in sto-ol, a recently develop method (2),
which measures the presence of quantitrypsin, a glycoprotein,
which resist cnzymatic proteolysis in the gut, will be used.
Longitudinal observation of protein loss in the faeces will be
maintained for a period untilrdiarrhqea stops and 4 weeks after
discharge. If the ratio ofﬁantitrypsin in stool and serum is
1.0 the patient will be diagncsed as a case of protein losing
enteropathy. In addition we will look for carbohydrate malabsorp-
tion by breath hydrogen test. The findings of the two groups
will be compared. By this study, we hope to learn more about the
contribution of protein loss and malabsorption to the development

of malnutrition after measles.
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A. INTRODUCTION:

I. Objectives: The main objectives of this study are:

i) To measure the extent and duration of protein loss in post-

measles diarrhoea and after recovery.

ii) To see whether carbohydrate malabsorption is asscciated with
post-measles diarrhcea and has any association to protein losing

enteropathy.

1ii) To see the impact of gastrointestinal protein loss on subsequent

nutritional status in post measles diarrhoea patients.

2. Background:

Measles is a disease of children with a high mortality and
severe morbidity especially in developing countries where there is
high level of malnutrition {(3,4,5). Mortality rates vary in
different countries. In Bangladesh data from studies carried out
in Matlab suggested that measles is the number three killer among
preschool children and ranks after diarrhoea and tetanus neonatorum (6).
In India measles ranks among the most important causes of childhood
mortality (7). 1In developed countries the rate of death due to

measles ranged between 0.1 to 0.5 per thousand population (8).



In West Africa the case fatality rate of 0.367 has been recorded.
In Mexico death rate was 85 times, in Guetamala 268 times and in
Equador 274 times more than the US figure (9). Death rate from
East Africa ranged from 5.33, but the studies from India have
shown much lower rate. In another study by Koster et al in
Bangladesh, a case fatality rate of about 47 has been recorded in
under four population (10). In that study he observed measles
associated death was the single most common cause of death in

children during his twelve months observations.

Complication of measles: Complications of measles include extensive

desquamation of skin, haemolytic skin rash, diarrhoea, respiratory

tract infections including bronchopnumonia and laryagotracheobronchitis,
ottitis media, conjunctivitis and encepalitis.

Measles and diarrhoea: An acute episode of diarrhoea with measles

a
has described for over/century. Severe necrotizing gastroenteritis

has been described at autopsy (11) Giant cells are known to occur

in the mucosa of intestine (12). This is probably due to the
invasion of lymphoid tissue of the gut by rapidly multiplying virus.
Jaspal and Ramkrishnan reported from India that 36 - 407 of measles
cases were complicated by diarrhoea (13,14). In MNigeria out of total
179 attacks of diarrhoga in 256 children in different infection,

105 attacks occured in children with measles i.e. about 61% was

measles assoclated diarrhoea (15).



This finding was based on 3 years observation. . Ghosh also
reported from India that about 307 of diarrhoea cases were
associated with measles (16). In Matlab,Bangladesh (1980)
5.8 Nigar noted various types of diarrhoea in 927 of measles
cases (17). This similar figure has also been recoreded by

authors in central America (4,

The relative risk of measles was greater in children having
diarrhoea. Koster et al, in 1977 reported from Matlab area that
out of 337 measles associated death, diarrhoea and dysentery was
the major complication associated with death in 422 (10). The
importance and frequency of diarrhoea as a complication can be
explained by the fact that degree of desquamation of intestinal
epithelium is much more in the malnourished than in well nourished
child (18 . The increased duration of diarrhoea is due to
infalmmation of epithelial lining resulting non absorption of
fluid by the vili. There is also inflammation of lymph channel

and nodes causing increase in passage of stool (19).



Measles and Malnutrition: Measles and a complicating diarrhoea

may be the precipating cause of keashiorkwar (20). Brown R. E.

et al (21) in 1966 found that among 197 children hospitalized

with kwashiorkwar in Uganda 627 had associatéd infection and the
commonest of these was measles. Another study from Senmegal showed
that measles was 4 frequent precursor of severe malnutrition and

a higher measles mortality was observed in those children who were

under weight (18).

In Nigeria a longitudinal study shcwed that children lost more
than 10Z of former weight as a result of measles and did not recover
their weight quickly after disappearence of rashes but took about
2 months. Children who had diarrhoea took twice as long to
regain their lost weight than children who had ne diarrhcea with
measles ( 3). Koster klO) also noted longer period to regain lost

weight.

The high incidence of measies at l-4years of age coincides
with the age distributicn of diarrhoeal disease with that for mal-
nutration the later is due tc inadequate supplementation of breast

milk and reduced intake during an after weaning.

For children, nutritional status may be the key factor in
determining the severity of measles and the likelihood of mortality.
Malnutrition may cause a more severe attack of measles. A study from

West Africa noted that the undernourished who suffer an attack of measles



often go on to develop Kwashiorkwar (22). The mortality rate
from measles in malnourished rural Guetamalan children was 189
times that seen in US in 1959 (23). The high fatality rate occurs
in the age group in whom malnutrition is most common, especially
during the weaning period (24). Reduced intake or unavailability
of food during this period_are considered contributing factors.
There is decrease in host resistance at this point and maternal
immunity tends to decline. Also the nutritional Tequirement of
this group of child by breast milk is not maintained at this point.
Dossetor et al in 1977 (25) showed that malnourished children had
more severe and prolong attacks than well nourished children.

This observation suggests that defective immune response in malnourished

children make them more ‘susceptibility to secondary infectian.

Post measles protein loss and malabsorption:

Excessive loss of plasma protein into the gastrointestinal tract
may be major factor in the pathogenesis of Kwashiorkwor (28).
Evidence of gastroentestinal protein loss in postmeasles gastroenteritis
has been reported (1 ). Association of protein loss and malabsorption
has also been reported in acute measles infection with diarrhoea in
under weitht and malnourished children (1.27 ). Morely noted that
many West African children had blood in their stool during the first .

few days following measles (3 ;.



_Since blood is present in the stool protein loss may also occur.
Protein loss in the patient may be related to diarrhoea. Shukry
et al in 1965 reported that children lost little protein in
absence of diarrhoea (2g8). Hence, the development of malnutrition
might be more common in post measles diarrrhoea than measles in

it self.

It is not known whether measles virus has any specific role in
the syndrome of post meusles diarrhoea. Super infectien by bacteria
or fungi in thé bowel is a possible explanation. As xylouse
absorption is deppressed by systemic bacterial infection (29), So

it might also be present in measles and result in diarrhoea.

The extent and duration of protein loss and malabeorption has
not yet been convincingly documented. Hence, it would be important
to find out the contribution of such loss and malabsorption in

postmeasles nutritional disorders.

Previously, the methods to detect the gastrointestinal protein
loss required the use of radio active materials (30,31,32,33),
These methods are expensive, cumbersome and introduce considerable
technological handicaps and potential health hazards. In an
attempt to learn the extent and duration of protein leoss in post

measles diarrhoea we will measure protein loss from the gut by measuring



SAyantritrypsin in a random fecal sample and blood. This =, anti-
trypsin is a glycoprotein and a serum protease inhibitor. It is
synthesised by the liver and is responsible for nearly all the
protease inhibiting capacity, hence the name. Tts normal serum
concentration is about 250 mg/dl and is reported to react as acute
phase reactant protein (34,35,36) and found with rapidly increased
concentration in stress condition like any acute beneferial or

viral infection, burn, post operative trauma etc (37,38,39)). Tt
also appears that the observation of increased level of this protein
is helful for indicating inflammatory bowel disease (40} . Recently
many authors (41,2)., has documented endogenous protein loss by using

this - antitrypsin as a reliable index.

Rationale:

Malnutrition is a common consequence of post measles diarrhoea.
The contribution of protein loss to the development of malnutrition
following pest measles should be studied in an attempt to develop

strategies for preventing malmutrition post measles.



SECTION ITI - RESEARCH PLAN

Specific aims:

i. To measure the extent and maginude of protein loss in post-

measles diarrhcea.

2. To see whether carbohydrate malabsorption is associated with

protein losing enteropathy in post measles diarrhoea.

tlethods and procedure:

There will be two groups of children of 1-4 years age of either

sex and are non breast fed.

First group: 20 children.attending outpatient department of iCDDR,B
with 2-5 days history of diarrhoea following measles within three
weeks will be selected. All patient will be examined clinically.
A1l aﬁthropometic measurement (Height, weight, Midarm circumference,
Head circumference, Chest circumference) will be taken. The patient

with followings will not be selected.

I. Severe maloutrition: 607 and below wieght for age, 70% and below

welght foywhqigpt of Matlab Standard and all cases with aedema

irrespective of weight.

L

2, Gross electrolyte imbalance: Extreme lethargy, abdominal distension,

convulsion, doughy skin, absent or sluggish bowel sound etc.



Severe bronchopneumonia: Breathlesness, dyspnoeia, hurried

respiration, subcostal suction and diffuse bilateral erebs -

in lung.

Ottitis Media: Discharge of pus per ear.

Any patient who received antibiotic during past 4 weeks and
patients whose clinical status indicate immediate antibiotic

intervention.

After admission, dehydration will be corrected by intravenous
infusion and on going losses will be replaced. After rehydration
3 ml blood will be drawn for CBC plasma protein, “rantitrinsin,
electrolyte, urea and creatinin. Urine will be obtained for
analysis, stool will be collective for microscoplc examination

and microbiological investigation for v. cholerae, salmonella,
shigella and E. coli. Toxigenicity test of E. coli (ST & LT)

will be performed by infant mouse assay and chinese hamster
ovarian cell assay respectively. ELISA test will be performed for

rotavirus. Usual hospital diet will be allowed.

A paediatric urine collector (PUC) bag will be fixed in the
perineum to collect stool and urine separately. Total amount of
stool and urine output in 24 hours will be recorded and the sample
will be kept in  ice surrounded bucket. The patient will be

kept in the hospital until diarrhoea stops.



During this period .5 ml blood will be drawn by finger pick for
of '

estimation/~antitry>sin in every alternate day till diarrhoea

stops. Stool will be collected 24 hourly and will be homogenised

and 20 c.c. aliquote will be taken for estimation of =, antripsin

in each day of blood sampling.

Breath hydrogen test will be done twice,on admission and on day

of stoppage of diarrhoea. For thatyspatient will be kept fasting

from midnight for atleast 6 hour and 2 gm/kg (not exceeding 20 gm)

of lactose dissolved in a glass of water will be fed to the children.

L - BHT test will be performed using an intermittent sampling

technique according to the protocol Ayesha Molla et al (81 - 027).
Breath sample will be collected before ingestion of lactose and at

30 min and then at hourly interval for 3 hours. TFor colection
of expired breath samples the subject blew directly into an anaesthesia
bag through a plastic value or breath through a face mask and two way
valva system in case of younger children and infants. The hydrogen
concentration of expired air will be determined by a quintron gas
chromalograph. A rise of more than 20 PPM at 2nd hour being considered
as a case of lactose malabsorber (42).. This test is recently practiced

in our laboratory.

/

Appropriate antibiotic will be started just after second L-HBT if needed.
The patient will be discharged when she/he becomes clinically well and

tree from obvious sign of infection.



Second group: This group will consist of 20 children attending

the TCDDR,B outpatient department due to diarrhoea only and had
no history of measles previously within last 6 months period.
This group will be equally matched for agé, etiological agents,
socioeconomic and nutritional status of the first group. The

mathodology and treatment will be same as applied in first group.

All patients will be requested to return or arranged to bring them
back after 4 weeks of discharge for 3 days. During this period the

above- tests will be perfromed as well.

The total portein and albumin ancentration will be measured by
electrophoresis. <\ antritrypsin concentration will be measured

by radial immunodiffision technique (Mancini). Urinary protein ;
will be measured using sulphosalicyclic acid. Protein electrophorésis

will be performed. Stool sample will be processed as per crossley

et al ( 2 .

4 ,antitrypsin in both stool and serum will be measured by using
MY Partgen plates manufactured by Boehringer. For each batch of
plates a reference curne will be established with standard solution.
We will determine the protein losing enteropathy (PLE) using the
arbitary ratio (stool mg/gm dry weight over serum gm/L) 1.0 as the

screening point.



Analysis of the result: We will first determine protein using

ratio of 1.0 as the screening point. Difference of positive or
negative protein loss within the groups and etiologies will be
compared by students "t" test. The result between the stages will

be compared by using paired ''t" test.

SIGNIFICANCE:

Intestinal protein loss may be an important factor in protein
energy malnutrition. Post measles diarrhoea is considered to be
associated with such loss. The duration and extent of such loss
is needed to evaluate its important and prognosis and to develop
methods of therapy to curtail the malnutrition following post measles

diarrhoea.

FACLLITIES REQUIRED:

1) Only 6 dozen of '"M" partigen plates will be required.

2) Office space: The present study ward will be used.

3) Laboratory space: Existing laboratory space in Biochemistry
will be utilized.

4) Logistic Support: TFor data processing help of statistics branch

will be required.

COLLABORATIVE ARRANGEMENT: none



REFERENCE

Dossetor J.F.B., Whittle H. C. (1975) Protein losing enteropathy

and Malabsorption in acute measles enteritis. Br. Med J. 2:592-93,

Grossley J., & Ellitt R., (1977) Simple method for diagnosing

protein losing enteropathy. Br., Med. J. 20: 313 - 19,

Morley D. (1969). Severe measles in the tropics. Br. Med. J.

1, 297 - 300, 363 - 365.

Scrimshaw, S. N., Joao B., Saloman; Bruch, A, Hans. and Gordon
J. E., (1966). Studies in in diarrhoeal diseases in central

America: Am J. Trop. Med. Hyg. 15:4, 625 - 630.
Senecal J. et al. (1968) Measles in Africa. Lancet. 1, 239.

Chen L.C., Rabman M., Sarder A.M., (1968) Epidemiology and Causes
of death among children in a rural area of Bangladesh. Int. J.

Epidemiol. 9, 25 - 30,

Taniju, P.N., Ghai 0.P., and Bhakoo O.N. (1962) Am. J. Dis. Child

103, 226,
United Nations (1963). Demographic year book. Washington D.C.

Pan American Sanitary Bureau (1964). Scientific Publication No. 104,



12.

13.

14.

16.

17.

I8,

Koster F.T., Aziz, K.M.A., Hauque. A., Curlin G.C., (1976-77)
Measles in Bangladesh: Synergy between measles,diarrhoea and mal-
nutrition. In. Annual report of John Hopkins University Centre of

Medical Research and Training. Baltimore. Md: 2932,

William A.0., and Osotimehin B.C. (1970). Autopsy study of

measles in Ibadan, Nigeria. Mar: 13 - 27.

Scheifele. D.W., and Forbes C.E., (1972). Prolong giant cell excretion

in severe African measles. Paediatrics 50: 867 - 873.

Jaspal D. Krishna M.S., Rashmi. A., Khatri, R.L., Guha D.K, (1978):
Increasing severity of measles, a critical analysis of 200 hospitalized

cases. Indian paediatr. 15(9). 719 - 23,

Ramkrishnan K. (1978) Measles, a clinical study of 600 cases,

Inidan paediatr. 15 {12} 1035 - 37,
Moriey D.C., (1962). Measles in Nigeria. Am. J. Dis child 103:230-33.
Ghosh S, Dutt P.C., (1961) 1Indian J. <child health. 10,111].

Nigar §.S., (1980) Complication of measles in rural Bangladesh.
In: International Centre for Diarrhoeal Disease Research, Bangladesh

Thesis No. 3

Measles and malnutrition (1968). TIn: Nutr. Review. 26,8, 232-34,



19.

20.

21.

22.

23.

24,

25.

26,

27.

Dutt A. R., Mondal A., et al (1964) Some observation in the

pathology of cholera Intestine. Indan J. Med. Res. 52: 902-7.

Gordon J.E., and Scrimshaw ¥.5., (1970} Infectious diseases

in the malnourished. Med. Clin. North Am. 54, 1495 - 508.

Brown R.E., and Opio E.A., (1966) Associated factors in

Kwashiorkwar in Uganda. Trop. Geog. Med. 18: 119-24,

Gans S.B. et al (1%361) Some observations on epidemiology in

meagles in West Africa. West. Afr. Ma=d. J. 10; 253.

Gordon G.E, and Jensen A. A et al (1965} Measles in rural

Guetemala. J. Paediater. 66: 779 - 86.

Salomon J.B., Mata L.J. Gordon J.E., (1968) Malnutrition and
common communicable diseases of childhood in rural Guetamala

Am, J, Public health 58, 505 - 16,

Dossetor J.F.B., Whittle H.C., and Greenwood., B.M., (1977)
Persistence measles infection in malnourished children. Br.

Med., J. I: 633 - 35,

Waldman T.A., Wochner R.D., Loster L, and Gordon R.S. (1967)
Allergic gastroenteropathy, a cause of excessive gastrointestinal

protein loss. New Eng. J. Med. 276(14) 761 - 69.

Axton J.H., (1975) Measles: A protein losing enteropathy

Br. Med. J. 3 (5975): 79 - 80.



28.

29,

30.

31,

32,

33.

34,

Shukry A. S., Gabr M,, Sallam F., et al (1965) Protein losing

gastroenteropathy in Kwashiorkwor. J. Trop, Med. Hyg 68.269.

Cook G.C., (1972): Impairment of D-xylose obsorption in
Zambian patients with systemic bacterial infection. Am. J.

Clin. Nutr. 25, 490 - 3.

LindenvumJ. Firoze A., and Gordon R.S., (1965} Studies on

" gastrointestinal protein loss in cholera and other acute

acute diarrhoeal diseases. CRL T.C. Report.

Tongron J. (1966) Measuring gastrointestinal protein loss.

Lancet . July 16, pp 167.

Waldman T.A. (1960), Protein losing enteropathy. Gastroenterology

50(3). 442 ~ 543,

Parkin R.A (1960): Protein losing enteropathy in sprue syndrome.

Lancet 2. 1366 -~ 68.

Alper C.A., (1974) Plasma protein measurement as a diagnostic aid

N, Eng. J. Med. 221: 287 - 90.

Aromsen K.F., Ekelund G., et al (1972) Sequential change of
plasma protein after surgical trauma. Scand. J. Clin. Lab. Invest.

29, 117.



36.

37.

38.

39.

40.

41,

42,

Wieédermann D., Wiedermanova D, Vaerman J.P., et al (1970)

A longitudinal study of serum alpha - |I. Antitrypsin, alpha - 2
macroglobulin, transferrin, Immunoglobulin IgG, IgA, IgM and

H and 0 agglutinin titres in children following infection with

salmonella enteridis. J. Infect. Dis. 121: 74-7.

Warner M, (1969) Serum protein changes during acute phase reaction,

Clin. chim Acta. 25: 299-305,.

Clarke H.G.M., Freeman T., and Pysephillips W., (1971) Serum

protein changes after injury, Clin. Science 40:337-344.

Bostain K.A., Blackburn B.S., and Wannmacker R.W., et al (1976)
Sequential changes in the concentration of specific serum protein

during typhoid fever infection in man. J. Lab. Clin. Med. 87:

577-85.

Weeke B., and Jamnum S., (1971) Serum concentration of 19 serum

proteins in crohn's disease and Ulcerative colitis. gut. 12:297-302.

Wahed M.A., Rahaman M.M., Gilman R.H. et al (1981). Protein losing
enteropathy in diarrhoea: Application of éntitryésin assay. In:
International Centre for Diarrhoeal Disease Research, Bangladesh
Working paper No. 22.

Soloman N.W., Viteri F.E., and Hamilton L.H., (1977) Application of
simple gas chromatographic technique for measuring breath b&drogen.

J. Lab. Clin. Med 90:856.



Ratio of « jAntitrypsin of blood and stool

Figure 1

Daily Longitudinal observation of of-Antitrypsin ratio of serum and
stool according to aetiology.
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TABLE - 1

GENERAL PARTICUIARS OF THE STUDY CHILDREN

Post measles diarrhoea group Only diarrhoea group

3. of children

‘e in months

P4

dy weight(kg)

right (cm)

zight forage (%)

right for height(%)

ration of diarrheea
‘ore admission(Hrs)

sma protein mg.(%)




TABLE 2

RATIO OF X1-ANTITRYPSIN (STOOL OVER BLOOD ) IN TWO GROUPS
OF ALL ETIOLOGY

Days l Post measles diarrhoea group] Only diarrhoea groupf P.Value

1st day

| |

T
i

3rd day

-5th day

7th day

Recovery

o




TABLE - 3

INCIDENCE OF PROTEIN LOSING ENTEROPATHY({PLE) AND CARBOHYDRATE(CHOQO)
MALABSORPTION IN STUDY CHILDREN ACCORDING TO AETIOLOGY.

Post Measles diarthoea group(fM)

Only diarrhoea group (D)

PLE CHO Malabsorption

PLE

CHO Ma labs orption

Acute |Recovery Acute Recovery

i

. Acute | Recovery

Acute IRecovery

a Virus

i

gella




TABLE - 4

CHANGE OF NETRITIONAL STATUS FROM ACUTE STAGE TO
RECOVERY STATE.

\ POST MEASLES DIARR, GROUP(PN
{ !

Acute

Recovery

P value

ONLY DIARRHOEA GROUP (®)

Acute ~ Recovery

P value

weight

H

or weight
(%)

ht for height
(%)

n protein
mg (%)

ititrypsin
in serum

titrypsin
in stool

- of
vpsin of
n & stool




SECTION III

A, DETAIL BUDGET: (For 9 months):

1, PERSONNEL SERVICES:

Name Position % Effort Annual Salary Project Required
i Tk . $

Dr. Shafiqul Alam Sarker Principal 507 34,500 12938 809

Investigator
Dr. Asma Khanam Co-Investigator 257 55,392 10386 649
Mr. M. A. Wahed do 207% 46,740 7011 438
One Sr. Staff Nurse 507 24,000 9000 563
One Cleaner 257 12,000 2250 141
One Sr. Lab. Technician 25% 34,8b0 8700 544
One Field Asstt. 507 19,200 7200 450
Henry Ghose (Study Clerk) 207 18,000 - 3600 225
S5ub Total . 61,085 3,819

SUPPLIES AND MATERIALS:

Items: Unit cost Amount Required

6 dozens M. partigen plates $ 193.00 $ 1158.00
(Antitrypsin)

6 vials known standard $ 5.00 $ 30.00

One box Electrophoresis membrane $ 33.00 $ 33.00

One Roll scaning paper _ $ 5.00 $ 5.00



uUpit cost Amount Required Project Tk.

Dollar

Rectal swab for V. éholera Tk. 3.00 300 900 56
Rectal swab for salmonella Tk. 2.50 300 750 47
and shigella.
Culture for E. coli Tk. 2.00 500 600 38
ST Assay Mice Tk. 3.00 300 900 56
Rotavirus (Elisa) Tk. 1.50 300 450 28
Syr. Ampicillin $ 15.80/L 3 litres 47
Other drug (Syr. Paramex,
Tixylis, Syr. M. Vitamine) 1000 63
Sub Total 24,976 1,561
3. EQUIPMENT: Nil
4. PATIENT HOSPITALIZATION:
600 patient day 200 Tk./day 1,20,000 $7,500
S. OUTPATIENT CARE: Nil
6. 1ICDDR,B TRANSPORT: 800 miles land transportation Tk. 1600 $ 100
7. TRAVEL AND TRANSPORTATION: International Travel - Nil
8. TRANSPORTATION OF THINGS: Import of supplies -  Tk. 4500 $ 281
9, RENT, COMMUNICATION AND UTILITIES: Nil
10. PRINTING AND REPORDUCTION: ~Memeograph Tk, 300 § 19
Xerox cost Tk. 300 $ 19

11. OTHER CONTRACTUAL SERVICE: Nil

12. CONSTRUCTION: Nil



10.

11.

12.

Personnel

Supplies

Equipment
Hospitalization
OQutpatient
Transport

Travel

Transport of thing
Rent

Printing
Contractual service

Construction

Total =

(Convertion rate $1.00 = Tk.

SECTION - IV

BUDGET SUMMARY

Taka

61085

24976
120000
1600

4500

600

2,12,761

"Dollar

3819

1561

7500

100

281

38

13,299

16.00)



ABSTRACT SUMMARY FOR ETHICAL REVIEW COMMITTEE

Excessive loss of plasma protein into the gastrointestinal
tract 1s a leading cause in the pathogenesis of kwashiorkwar.
The extent and duration of such protein loss in post-
measles gastroenteritis is not know, In an attempt to

find out such loss and to define more precisely the
association of measles and malnutrition, we will measure
protein loss from the gut. It is planned to carryout

the study on 25 children between ! - 4 years of age

suffering from diarrhoea following history of measles

To measure protein less in stool, a recently developed

method ()

which measures the presence of oyantitrypsin,

a glycoprotein, (which resists enzymatic proteolysis in

the gut) will be used. Longitudinal observation of protein
loss in the faeces will be maintained for a period until
diarrhoea stops and after 4 weeks of discharge. If, the
ratio of «, Antitrypsin in stool and serum is (1.0, the
patient will be diagnosed as a case of protein losing

enteropathy. Attempt will be made also to detect malabsorp-

tion by breath hydrogen test.



The findings of this group will be compared with

another one group: of. 25 children with diarrhcea only

~matched for age, socioeconomic and nutritional status.

By this study we will be able to find out the
contribution of protein less and malabsorption in
the development of malnutrition after measles.

|. There will be two groups of patients of | - 4 yrs age:

First group: 25 children with history of diarrhoea

following measles.

Second group: 25 children with history of diarrhoea only.

Measles is prevalent in children of 1-4 years of age
group. Which are complicated by the onset of diarrhoea.
In this condition the marked protein loss through the
gastrointestinal tract is the usual accompaniment.

This leads to malnutrition and thus carries on

appreciable mortality and morbidity in children.

2., No potential risk.
3, Not applicable.

4. Confidentiality of the record of the patient will be

maintained if necessary.



a) Though there is no such potential risk, still
we will obtain a signed consent from legal

guardian or patients.
b) Not applicable.

c) Not applicable.

No iavolvement of interview except to obtain the

history of 1llness which is done routinely.

The society as a whole shall be potentially benifited

from this study in future. At the time of post-

measles diarrhoea, the continuous loss of protein

through gastrointestinal tract along with malabsorption

may leads to malmutrition. This study will help us to

asses the extent and duration of such loss, and malabsorp-
tion, so that an effective therapy along with suitable
nutritional intervention programme may planned to combat . -
he malnutrition following post measles diarrhoea. So there

will be general benifit to these patient and the society.

We will use the patient records. We shall take 1 ml of
blood in every alternmate day till diarrhoea stops from
patient. On the 2nd day and day of stoppage of diarrhoea

intermittent breath sample collection will be needed.

These samples will .ne needed in the folliow-up period as well.



TCDDR, B

Protein losing Enteropathy in Post-measles Diarrhoea

CONSENT FORM

The International Centre for Diarrhceal Disease Research,
Bangladesh is carrying out studies on cholera and other
diarrhoeal diseases to find out its most effective
treatment and along with its nutritional consequences.

It is learnt by us, that following measles, most of

the children developed diarrhoea and in that case

the protein loss through gastrointestinal tract along with
malabsorption of carbohydrate is more marked, So that child
become malnourished. We have planned to detect such loss
and malabsorption. We like your child to participate in the
study for well being of mankind.

If you allow your child to participate in our study,
you can expect the followings:

1. Your child will be given best possible medical care
for his diarrhoea and associated illnesses.

2. Your child will be kept for a period, until diarrhoe
stop and a period of five days afer 4 weeks.

3. Routine investigation like blood, stool, and urine
‘will be done to know the condition of your child.

4., 1 ml blood will be taken on every alternate day after
admission to know the protein level of your child,

5. At moring of second day of admission and on the day
of stoppage of diarrhoea, we will feed lactose (which
exists in milk and like test of sugar) to your child
and we will collect four breath sample at § hour and
then at one hourly interval. By this test tl.c clserniicn
the absorptive capacity of milk by your child will be
assess and thus we will be able to advise properly if
your child is found to be malabsorber.

6. If you don't allow your child to participate in this
study, there will not varation of usual treatment.

7. Above all, you will be at liberty, to witdraw yourchild
from the study at any time, without any obligation.

If you are willing to participate in the study, please
sign below:

Cignature of Investigator: Signature of Parent/Legal Guardian

Or Left Thumb Impression: ——-—---
Date:




