, .
raciment 1, % VR N pae . J‘FQ&E_Q' 3%
ETHICAL REVIEW COMMITTEE, ICDDR,B. ooty

‘incipal Investigator Pv. K. Zawman Trainee Investigator {[if any) Nl
plication NoBR-0/ofp) D¥ - M. R.18lvm supporting Agency (if Non-ICDDR,B)
tic of Study Clmical presemtarum ofy Pf}ject status;
. co . ' . -4 (V) New Study
pokaloevua tn Chuldran aktf.mchmg a yuaold ( ) Continuation with change
7Yool heotwenk eavine vn Bamglodssw( ) No change (do not £ill out rest of form)

rcle the appropriate answer to each of the following (If Not Applicable write NA).

Source of Population: \ 5. Will signed consent form be required;

(1) 111 subjects - @gj No {a) From subjects Yes

(b) Non-ill subjects . Yes (b) From parent or guardian ,

(¢} Minors or persons ' ) {(if subjects are minors) (Yes) No
under guardianship @ No 6.. Will precautions be taken to protect

Does the study involve: * anonymityyof subjectsy.’ ! No

(a) Physical risks to the 77" Check doctments being submitted herewith tr
subjects Yes 0 Committee: e

{b} Social Risks ) Yes ) NA Umbrella proposal - Initially submit o

{c} ¥Psychological risks . -7 overview-(all othér requirements will
to subjects Yes (No) be submitted with individual studies;.

td) Discomfort to subjects @_s.) No v  Protocol (Required)

(e} Invasion of privacy Yes @ T Abstract Summary {(Required)

{f} Disclosure of informa- "\ Statement given or read to subjects c:
tion damaging to sub- nature of study, risks, types of ques:-
ject or others Yes @ ions to be asked, and right to refusc

Bees the study involve: " to participate or withdraw (Required:

(a) Use of records, (hosp- NA Informed consent form for subjects
ital, medical, death, v~ Informed consent form for parent or
birth or other) No - guardian .

{h) Use of fetal tissue or A~ Procedure for maintaining confidentia: -

abortus Yes N'c;:; ity

fe} Use of organs or body " tvA Questionnaire or interview schedulc ©
- fluids es) No *"If the final instrument is not completed
Arve subjects clearly informed about: prior te review, the following informatic.
(2} Nature and purposes of should be included in the abstract sumaar::
study @ No 1. A description of the areas to be

(b} Procedures to be covered in‘the questionnaire or
fellowed including interview which could be considered
alternatives used either sensitive or which would

{¢) Physical risks constitute an invasion of privacy.

{d)} Senmsitive questions 2. Examples of the type of specific

(¢} Benefits to be derived questions to be asked in the sensitive

{£} Right to refuse to : areas. .
participate or to with- . 3. Ap indication as to when the question-
draw from study Ye@ No naire will be presented to the Cttec.
fg) Confidential handlin for review,
of data ~ (Yes) No

{h} Compensation §/or treat-
ment where there are risks
or privacy is involved in
any particular procedure Yes @

agree to obtain approval of the Ethical Review Committee For any changes
‘olving the rights and welfare of subjects before making such change.’

‘ 18
KBQMOM o530 _ |
Principal Investigator Trainee

RECEIVED 2 5 AUG 1393




g2-0lo(P)

Ao 1322

SECTION | — RESEARCH PROTOCOL

TITLE: Clinical presentation of hypokalaemia

in children attending a rural diarrhoeal

treatment centre in Bangladesh.

PRINCIPAL INVESTIGATORS: Dr. K. Zaman, Dr. M. R. Islam

CO-INVESTIGATORS: Dr. A. H. Baqui, Dr. Emdadul Haque
STARTING DATE: March 15, 1982

COMPLETION DATE: June 15, 1982

TOTAL DIRECT COST: us $ 2989

SCIENTIFIC PROGRAMME HEAD: This protocol has been approved by the

Pathogenesis and Therapy Working Group.

Signature of Scientific Programme Head: -_-‘W&J&a VoA
Date: f*/,UzJ 2y AL

This signature implies that the Scientific Programme Head
takes responsibility for the planning, execution and budget

for this particular protocol.

A 052005



Tl

=

8.

ABSTRACT SUMMARY:

One of the most important health hazards to children in developing
countries during diarrhoeal episodez is hypokalaemia. DNot only

can serioug complicaticns arise from this but alee fatalities may

occur particularly in malnourished children. Clinical presentation

of hypokalaemia viries from case to case and is yet to be documerted.
This study is proposed to find the prevalance and clinical features

of hypokalaemia in 200 Bangladeshi children under 5 years cf age

during diarrhkoea. After history taking a thorough clinicel exemination
will be done by the Physician to note the sign symptoms and 2 cc of
venous blood will be taken before initiating any treatwment, JSerum
potassium and bicarbonate level will be measured along with other
routine investigations of blood. At the seme time an ECG will be done
in all cases to find any sbnormality. The child will get usual
diarrhoeal treaiment along with potassium supplei.cutation per orally

or ir‘ravenously &s required. At the time of dischamrge another 2 cc of

venous bleod will be taken to compsre with the initial findings.

REVIEWS:

a) Research involving human subject
b) Research Committee
¢} Director

d) BMRC

e) Controller/’dministrator
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SECTION IT - RESpARCH PLAN

INTRODUCTION

1. Objectives:

The objective of this study is to docw.ent the prevalance and
clinical. features cf hypokalaemia observed in the patients under

5 years of age attending Hatlab Diarrhoeal Treatment Centre.

2« Background

Matlab, the rural treatment centre of ICDDR,B is located in Comilla
district about 45 km south-east of Dacca and treals diarrhoeal

patients at an average of 10,000 - 12,000 per year of which L000-6000
come from a well defined study area. The treatment centre is staffed

by Physicians, para-profecsionals and other supporting staff. Piarrhoeal
mortality is very low in uncomplicated cases and is significantly highe:
in cases with ascociated complications. There are many complications
associated with diarrhiocea of which hypokalaemia is one of the major
problemas. It was found that mortality is much greater in hypokalaemic
patients than mormokalaemic patients. 1,2

Potassium is the major intracellular cation, only a small fraction
( 2 percent ) of 2500 to 3000 meq of potassium within the body is

3,4,5

contained in the extracellular space. Disturbance of potassium

equilibrium may produce a wide range of clinical disorders.



During diarrhoea along with other electrolytes potassium is lossed in
the stool. Molla et &1 & have studied the stool electrolyte contents

of acute watery disrrhoeas of children under 5 years of age suffering
from diarrhoea due to V. cholerae, #TEC & rotavirus. They observed

that children looses more than 30 mmols potassium/L in these three types
of diarrhoeas ( cholera %0 LTEC-37 and rotavirus 38 mmols/L ). Also the
stool of child contain more potassium than the stool of adult in

7

choleéra.

As far as potassium is concerned, the literature so far has demonstrated
widely diverging opinions on the adequacy of the serus potassium concen-
tration as a reliable guide to the diagnosis of potassium deficiency. 8
Radioisotope dilution studies have been performed by several investipgatore
on patients with different diseases and on healthy human beings, as well

as on animals of different kinds, The interpretations of results have

been somewhat conflieting. Moore et al 9 have found no correlation between
the serum potassium concentration and total exchangeable potassium. These
findings were confirmed by Flear et a1.10 These two investigations expresse~
total exchangeable potassium cn the basis of unit body weight. ‘hen Leibman
and Edelman B referred their results to dry body sclids, they found 2
significant correleticn between the serum potassium concentration and total
exchangeable potessium. Sterns et al > concluded that in state of potassium
depletion, the change which occurs in the plasma potassium concentration is

strongly influenced by associated changes in internsl potassium balance.



" In their classic review of the subject, Scribner and Burnell,12 basing
their conclusinne primarily on metabolic balance studies performed by

Schwartz and Relman,13'1“

estimated that a reduction in the plasma
potassium concentration from & to 3 meq/l. is associated with a 100 - 20Q
meq total potassium deficit and that a further reduction from 3 to 2 meq/
L is associated with an additionsl 200 - LOC meq deficit.

Several investigators observed myopathy in hypokalaemia, 5,15
J. Wainwright et al 15 found that there was marked muscle wasting,

diminished tone, power and reflexes in all limbs but sensation was intact

in hypokalaemic patient. In hypokalaemic periodic paralysis, it was

observed that the limb and limd girdles are predominantly affected, the

lower extremitics usually more than the upper and there may be respiratory

or bulbar muscular weakness.16 liypokalaemic periodic parelysis also observed
by Howes EL et a1,17 Ionasescu V et al.18 Hypokalaemia may be a cause of

death in a patient with advanced muscular Dystrophy.

Association of Hypokalaemia & cardiac arythmia is well established, It

has been extensively studied by different investigators and may be in the
form of ventdculer premature beat, Atrial tachycardia, Nodal tachycardia,
Ventdcular  tachycardia, Ventricular fibrillation or mild atrioventricular

or intraventricular conduction defects, 20,21,22,23, 24



Disturbance of renal function is obgerved commonly in patients with

potassium depletion. It has been studied both in man ard animals.25'

g
26,2 Concentrating defect of the kidney probably due to elevated
rates of intrarenal prostaglandin synthesis which antagonises the action
of antidiuretic hormone.28’29 Symptoms of nocturia, polydipsia are freque-

ntly encountered.

3. Rationale:

Diarrhoea is one of the major causes of morbidity and mortality of
children in Bangladesh. Throughout the developing world 10 percent
of children die from the effects of diarrhocea before reaching their

fifth year.”

Death is mainly due to lack of proper treatment and
complications. So it is very important to establish the prevalance

and clinical findings of hypokalaemia as & complication of paediatric
diarrhoea particularly in malnourished children. Above all, this study
- will enable us to comment on the level of decrease in serum potassium
which produces the sign symptoms and whether this is more common in

malnourished than wellnourished children.



B. SPECIFIC AIMS:

1¢ To find out the prevalance of hypokalaemia in children below
5 years of age.

2« To document the sign symptoms of hypokalaemia.

3, To compare the prevalance of hypokalaemia in malnourished and

wellnourished children.

4, To see any variation in sign symptoms of hypokalasemia in the
two groups of children and to compare this with a control group.

5. To find out the level of decrease in serum potassium which

produce the sign symptoms.

C. METHODS AND PROCEDURES:

1. Subjects: 300 patients all under five years of age living in the
census area of Matlab will be included in the study. Patients will
be selected each morning with the first 3 children fulfilling the

above criteria.

The parents of the children will be informed of the study and if
they agree to participate will be included in the study.

2. Clinical Procedures: Selected patients will be examined very carefully

by two Physician independantly and they will note the sign symptoms
without consulting each other to look interphysician variability.
Both the Physician will be unaware of the electrolyte result and the
result will be gubmitted to a third person to aveid any biasness. A
scoring system will be cerried out for each finding. 7 rc of venrous
blood will be tgken for estimation of serum potissium, sodium &

bicarbeonate tevel Jong with other investipations before initiating



any treatment. Z2CG will be done at the same time. Nutritional status

of the patient will bc celculated on the basis of age/weight and height/
weight. Discharge weight will be taken as bis/her expected weight.

Urine analysis will be done as soon as poesible for specific gravity,
protein or cast. Urine frequency and volume will be measured in the first
24 hours after admission. Hypokalaemia will be comnsidercd as a serum
potassiur level lower than & mmol/L %0 ond the extent of hypokalaemia will
be regarded as <4 to % - mild, {3 to 2 - Moderate and {2 - Severe.

From these findings it will be possible to show the average points scored

by each group of patients. Pstients whose serum potassium level is above

4 mmol/L will be considered as the control group ( cases of Hyperkalaemia,
serum potassium » 6.5 mmol/L will be excluded from the study). Scoring
will also be done on this group. Lethargy will be considered severe when
the child is unable to hold up his head in the sitting posture. Muscular
weakness will be judged on muscle tone & power. Severity of cardiac
arrythmia will be considered depending on pulse, heart on auscultation and
on #CG. Acidosis will be severe when the bicarbonate level falls below

15 meg/L and will be considered mild to moderate when between 15 and 20
neg/L. Clinically it should be recognieed by noting the rate % depth of
resyiration. Severe acidoecis will be considered when the child takes
respiration more than 30/m (in casee of no other complications), Nephropathy
will be diagnosed by low urine specific gravity, presence of protein or cast
in urine.25 %CG findings will be judged on the basis of T wave depression,
sppearance of U wave, long ST segment, prolongation of QU as well as Q¥
interval.32 Patients will get usual diarrhoeal treatment and potassium will
be supplemented orally or in“ravenously as and when necessary. Before
discharge of patient 2 ¢¢ of venous blood will be teken for estimation of

serus potassium, sodium and bicarbonate to compare with the initial findings.
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SCORING SYSTEM

Lethargy

Muscular. Weakness
Abdominal Distension
Bowel Sound

Cardiac arrythmia

Acidosis

Nephropathy

ECG finding

2

Levere
Severe
Hugely
losent
Severe

Severe

Marked

Great
Variation

1
5light

Slight
Slight
Faint

Little

Mild to
Moderate

Slight

5light

No
No
No
Hormal
No

Absent

No

Ho
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Anelyeis of Data

There will be a flow sheet for each patient. Dummy tables will

be made from these and resulis will be set out as follows:

Table I

Distribution of children under five by potassium level.

Potassium level

mmol/L

No.of children Percentage

Mild ( <L 0 3)
Moderate ( <3 to 2 )
Severe ( €2)

Normal

Total

Table II

Distritution of children by iypokalaemia and score.
Potassium level Score

0=k 5-3 10=16
Mild . . .
Moderate . ’ »
Severe - » »
Normzal . » »
Total . o o

2

X~ count to see the difference in distritution pattern.

409002



Teble III

Distribution of children by Hyrnokalsemia level and nutritional status.
No. of Children

Hypokalaemia level

Felnourished “Wellnourished

Mild ( <4 to 3) . .

Moderate ( {3 to 2 ) . .

Severe ( <2 . ' .

Normal . .

Total

Table IV
Distribution of children by Gcore,Hypokalsemia level & lutritional status.
Score
0 - 4 5 -9 10 - 16

Hypokalaemia

Level MLN WLN MLN WLN MLN WLN

Mild . . . . . .

Moderate . - - . . -

Gevere ° . . . . -

Normal - . - » . .

Total

MLN = Malnourished
WLN = Wellnourished



Table V

Graph according to score and potassium level.

—memm————

Score

&=-wae Potassium level
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SIGNIFICANCE

Results from this study will facilitate in therapeutic

measures of paediatric disrrhoea in areas where there are

no good lasboratory facilities, Thig study mey also defline

strategies for more efficient potassium concentration in

fluids for treating diarrhoeas in children particularly in

malnourished.

FACILITIES REGUIRED

1.
2.
3
b,
Se
6.
7e

No new office space is required.

Laboratory for routine biochemistry will be utilised.
No new lab. space is required.

Mo extra space in the treatment centre will be utilised.
Lopgistic support - none

Major items or equipment -~ no new items is required.

Other ~ none

COLLABORATIVE ARRANGEMENT

Nil
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SECTION IIX - BUDGET

DETAILED BUDGET

Project Tk.

Requirement
Dollar

1, Personal services.

Name Position % of

effort

Dr. K. Zaman Principal Investigator 20%
Pr. R. Islam " " %
Dr. A. H. Baqui Co-Investigator 10%
Dr. Emdadul Haque " 10%
3 Staff Nurse 10%

2e

e

5.
6.
?o

D
)

10,

1.

Supplies & Materials

Electrolyte estimation 600 specimen & 12 Tk,
U;ine examination 300 specimen @ 2 Tk.
ECG for 300 cases @ 5 Tk,

Syringe, needle, paediatric urine collection

Equipment oan Nil

Hospitalisation = 300x3 days x Tk.50 per day

Transport ses Nil
Travel vae Nil
Tranaport of things - - Nil
Rent rase Nil
Printing: Forms & Publications

Contractual service =~ Nil

Construction tee Nil

2300
2600
1200
1100
1800

7200
600
1500

45000



BUDGET_SUMMARY TAKA DOLLAR
1+ Personnel 5000 -
2. Supplies 9800 -
3+ Equipments - -
4, Hospitalisation 45000 -
5. Transport - -
6. Travel - -
7. Transport of things - -
8. Rent - -
9. Printing 2000 -

10. Contractual service - -

11. Construction - -

Total 65800 -

Incremental Cost excluding
personnel salary 56800

Conversion rate $ 1=

Grand Total . = § 2989



CONSENT FORM

One of the most important complication in children during diarrhoea

is hypokalaemia, usually presents with muscular weakness, abdominal
distension and cardiac invelvement and the case may turn into fatality.
We would like to document the prevalance and sign symptoms of hypokalae-
mia. We hope for the greater interest of menkind you will e&llow your

child to participate in this study.

If you like to participate in our study your child may be needed to
stay in the hospital at least 2/3 days or more until diarrhoea stops.
For the purpose of study 2 blood samples ( about 2 cc each time ) will
be taken from your child for serum electrolyte estimation while you are

in the hospital.

If you don't like to participate in the study still your child will

get best possible treatment.

You are at liberty to withdraw your child from the study at any time
without any obligations and jeopardizing your medical care und

treatment,.

If you are voluntarily willing to participate in the study, then please

sign your name or give left thumb impression below.

Signature of Investigator Signature or LTI of the
Date legal guardian of the child

Date
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HYPOKALAEAIA STUDY

A —

Neme Hospital lo. Date & Time of admission ! Date & Time of discharge
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I ADIAISSION QN DISCHARGE findinos | Scoring in esach iten
. voluma volatalsis 78} Totsl
Dahydraticn Level of Blood : frequet\cy, ' ! P sCOTA
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