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ABSTRACT

Hypoglycemia is a common and potentially lethal
complication of diarrhea irrespective of etiology and.age of the
patient and it may in fact have some association with the
intravenous rehydration therapy given to patients. There thus
appears to be a need for evaluation of a single polyelectrolyte
solution with added glucose which can be used safely and
effectively to correct ana prévent the hypoglycemia which is
associated either with diarrhea intrinsically and /or with the
process of rehydration. In addition there 1is a need to
investiQate and redocument in a prospective fashion i} the
prevalénce of hypoglycemia associated with diarrhea and ii} any

association with age,type of diarrhea and degree of malnutrition.

We propose a randomized study to evaluate the safety and
efficacy of a new intravenous rehydration solution "DS-G" (Dhaka
solution + 25g/1 dextrose---sodium 133mmol/liter ; potassium

13mmol/liter : bicarbonate 48mmcl/liter {derived from acetate) ;
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chloride 98mmal/liter : and gluccese 13%mnol/liter; } in

comparigon to®DS® the existing Dhaka sclution.

subijacts selected for this study will be male patients of
ali ages who come to the International Centre for Diarrheal
Disease Research, Bangladesh "Treatment Centre® in Dhaka with
diarrhea and need intravenous rehydration therazpy. These patients
will then be randomly ass;gped to one of two groups i) a group
receiving DS with no added glucose and ii) a group receiving
Dg=~G (DS + 25§/1 dextrose). Prior to the onset of intravenous
therapy & complete history and physical ezam will be done on all
patients with special attgntion being placed on age, weight,
degree of malnutrition. In addition blood will be drawn for serum
glectrolytes, czeatininé, qlucoée and ésmolaiity. Subjects Qill
also provide stool for diagnostic evaluation. All patients wili
receive intravenous therapy accox ing to a standard pfotocol (18)
for a minimum of four hours during which time no oral
supplemental feedings will be given. Once four hours have elapsed
oral supplementation will be started. However intravenous therapy
will be conéingﬁd until the patient’s hydraticn status is

NS

considered to be adequate according to set critexia (18).

Blood will be drawn for serum electrelytes, creatinine,
glucese and osmelality at four hours and at twenty four hours

after the onset of intravencus therapy.Iin addition two successive



four hour urine cellections (in the fixst eight hours of
inéravenous therapy) will be analyzed for urine glucose, volume
and osmolality. A 5§ot urine saméle will also be drawn at twenty
four hours for urine glucose and osmolality. Stool volume will
also be assessed at four, eight and twenty four hours following
the onset of intravenous therapy.

Once twenty four'hﬁurﬂ have:elapﬁed there will be no further
1éboratory investigations involving the patients. However they
will continue to be.followed clinically and will remain in the
atudy until they are discharged from the treatmenﬁ centre.

Prior to discharge the total duration of intravenous therapy.ths
total volume of intravenous rehydration solution and the duration

of hospital stay will be recorded for each patient invoilved in

the study.

The two treatment groups will be assessed and compared
according to the following criteria: i} degree of hypeglycemia in
both groups, iilextent of glucosuria and concomitant osmotic
diuresis {in the DS-G group) and iii) duration reguired for

-

euhydration in both groups.
An analysis will also be made of any association between

.the degree of hypoglycemia and i)age of the patient, il)degree of

malputrition, and iii)type of diarrhea.cholexa vs non cholera.
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OBJECTIVE

To assess the effectiveness of "Dhaka solution®” + 25g/1 dextrose
relative to "Dhaka solution® in treating and preventing

hypoglycemia associated with diarrhea.

BACKGROUND

Replacement of water and eléctrolytes remains the
cornerstone of therapy in the treatment of diarrheal diseases.
Despite major advances in oral rehydfation solutions intravenous
rehydration is still the modality of choice in cases of severe
dehydration. Although there is a wide spectrum of presentations
both in the etiology ( cholera vs non cholera ) and in the
osmolar/sodium status of the patient {hypotonic/hyponatremic vs
isotonic vs hypertonic/ hypernatremic)there appear; to be
justification (from both physiolegical and pragmatic
considerations ) for the use of a single polyelectrolyte
intravenous solution for the treatment of all cases of diarrheal
dehydration (1). One such solution is thexso called "Dhaka
solution™ or “Acetate solution"(Z}-{ sodium 133 mmol/liter ;

potassium 13 mmol/liter ; bicarbonate 48 mmol/liter { derived



from acetate ) ; and chloride 98 mmol/liter } which has been used
very effectively for many years at the International Centre for

Diarrheal Disease Research,Bangladesh.-

There has been much written in the medical literature abbut
electrelyte problems associated with diarrhea; {(hypernatremia,
hyponatremia, hypokalemia ) but not much attention has been given
to hypoglycemia as a ccmpliéation of diarrhea, even though it has
been documented to be a serious problem. The_first report of
occasional cases of profound hypoglycemia in children with
diarrhea both at admisssion and following rehydration was
documentad by ﬂirschoxn et al in 1966(3).Their study { which was
conducted in the period 1963 to 1966 on children with acute
. diarrhea.presenting to the Cholera Research Laboratory {now knoﬁn'
as Iﬁternational Centre Por Diarrheal Disease Research, '
Bangladesh ) treatmént centre in Dhaka Bangladesh } showed that
"significant hypoglycemia is a not infrequent, potentially fatal
complication of acute infectious enteritis in children in Rast
Pakistan "(3). Cases were reported in association with both
cholera and non-cholera diarrhea and there appeared to be no
consistent correllation between degree of malnutrition and

hyvpoglycemia.

One of the more significant findings of the .above étudy was

that in some children hypoglycemia occurred many hours after

~d
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a dequate hydration had been given and any shock had been

correctéd. In fact in a corresponding pilot study on seventeeen
consecutive children admitted with an acute diarrheal illness
who were fasted but hydrated with intravenous electrolyte
solutions. containing 50meq lactate/liter but no glucose, blood
glucose {(in 9/17) fell below 400 mg/liter after a mean fast.of 30
hours (range of 10-48 hours)."In general the fall in glucose was
greatest during the period of rapid rehydration. The
hypoglycemeic children did not differ from the othexrs in age,
welght percentile, degree of dehydration, severity of illness, orx

amount of lactate received™(3).

The etiology of the hypoglycemia associated with diarrhea
remains unclear. The authors of the above study rejected
hyperinSulinism, or increased blood ketones as a possible cause
as both insulin levels and ketone levels were founé to be low or
within normal limits.There is an implication that failuﬁg of
gluconeogenesis, either due to an insufficiency of adrenal
hormones or due to hepatic dysfunction may account for the

hypoglycemia. However no definite proof is given for these

hypotheses.

There have been scattered reports in the medical literature
since the study cited above (4,5) but it was not until 1981 that

a larger series documenting hypoglycemia as a complication of



diarrhea was reported {6).In this 4 year retrospective study

A.M.Molla et al examined the case records of 26,521 patients less.

than 10 years presenting to the ICDDR,B treatment centre at Dacca
with acute diarrhea of different etiologies. They found that at
admission approximately one percent ( 231/26,521 )} of the
children were significantly hypoglycemic{blood sugar below 2.2 .
mmoi/liter }. The hypcylycemia seemed to be eveniy distributed
among ch;laran less than ten vears and the severity was unrelated

to duration of diarrhea.

Perhaps the most significant finding of the "Molla" study was
that the case fatality rate for children with hypoglycemia and
‘diarrhea was significantly higner than the overall éase-fatality
‘rate for that particular type of diarrhea irrespective of
etiology or age of the patient.Thus in shigella overall case
fatality wés,8,3%-against 46,2% in shigella asscciated with
hypoclycemia (p<G.001}. Similarly in cholera overall came

fatality was 0.7% against 14.3% in cholera with'hypﬁglycemia.

This report was preceeded in 1879 by M.M.Rahman et al {7}
who documented that in patients suffering from diarrrhea of
different 2tiologies and belonging to Variaﬁs age groups, there
was a significant drop in serum glucose levels compared to
admission serum giucose values four hours followiné the bnset of

intravenous hydration. In this particular study the investigators
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were comparing the efficacy of two different intravenous
solutions, i} "Dhaka"™ solution”™ (DS) and ii) "piarrhea t;eatment
solution"(DTS)-{ which contains sodium in a concentration of 118
mmel/liter and glucose at 44 mmol/liter or (8g/1) }. While the
group receiving DTS ( 8g/1 of dextroée 5 had consistently higher
serum glucose levels at each time interval ( 4hr, 24hr, 48hr and
72hr ) following onset of intravenous therapy their serum glucose
values were still significantly lower than their admission serum
glucose levels.Thus the addition of 89/l of dextrcse was not
sufficient to prevent a marked drop in serum glucose with

rehydration.

As mentioned above the etiology of the hypoglyremia
associated with diarrheal dehydration is unclear, however there
is an intriguing suggestion by Spirer) (8) which implies that
the drop in.blood glucose post hydration may be secondary to the

correction of acidosis.

Given the potentially lethal complications of hypoglycemia
in association with diarr@ea and the documented marked decrease
in serum glucose levels following intravenous hydration of
diarrhea patients (3,7) there would appear to be a need to
evaluate the efficacy and safety of a single polyelectrolyte-
glucos%lggigzsenous solution in the treatment and prevention of

this form of hypoglycemia.

- 10 -
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There is aléo a need to investigate further and redocument
in a prospective fashion i) the prevalence of hy?oglycemia
associated with diarrhea and ii) any association eof this form of
hypoglycemia with age, degree of malnﬁtriticn and type of

diarrhea {cholera vs noncholeral,

The optimal concentration of dextrose in such a
polyelecﬁro}yte sélutian as mentioned above has not been
determined. Various concentrations have been proposed : i}
Rirschorn recommended 10 g/litre of dextrose {7} and ii) M.

Rahman et al (7) investigated 8g/1 of dextrose .. The lattar

amount was. however found to be insufficient in preventing the

marked drop in serum glucose levels post intravenous rehydration
(7). . |

The amount of dextrose. that can be added to an underlying
polyelectrolyte solution is limited by concerns about
hyperglycemia and glucosuria with resultin@ osmotlc diuresis
causing a furthgr degree of obligate renal flui&-loss. Given the
fact that it is often required to transfuse patients with upto |
10% of their body weight within thirty minutas.ffaster_than the
glucose can be transported in to the cells) the possibility

exists of an osmotic diuresis phenomenon.
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The glucase-tﬁrncver rate for adults is 2mg/kyg/min (9} and
for infants it is approximately émg/kg/min (9). The possibility
of an osmotic diuresis phenenomenon can be better appreciated

from the following sample calculation:

‘The rehydration of a Sky severely dehydrated cﬁilﬁ £ 10%
dehydration )} would reguire the adwministration of i-Iﬁjl&O timﬂé'
Skg ) = 500 mls (0.51) of intravencus fiuid containing 35gi1‘af
dextrose over a peria&'af four hours {101}. This means the chiié
wounld rac&iv&l(ﬁ.ﬁl times 25g/1) = {(12,500mg/240min } = (52.1 mg
of glucose/min}. The glucose turnover rate for such an child %a
{ at most 6m§/kg/min times S5kg )= 20mg of glucose/min. Thus tha.
rate of administration of glucose clearly excéeds the‘qlucaﬁa

‘handling ecapacity of the body.

This dbove theoretical calculation sesms to iﬁd%ﬂ&tﬁ that
accepted (10} rates of intravencus fiuid administration ia .
diarrhea patients should result (if 25g/1 of dextrose. is né@& ¥
in a sharp rise in plasma glucese and conseguently a marked
increase in filtered gln;ose'auncentxatian in ﬁhe renal
glomerulus.The renal threshold for glucsge.is l,ﬁgflfmih
{11,12).This méans that any glucoge in excess of this ambun$.wi£1
be only partially reabsorbéd and there will be a qe#tainﬂaQéggt-
of spillage in the urine dragging alonyg with it a caﬁcomit@ﬁé},.

amount of renal water loss . The situation is further exacerbatéed



once the concentration of glucose in the renal glomerulus reaches
3.39/1/min (11,12). This represents the absolute reabsorbtive
renal threshold for glucose and any.glucose in»excess of this
figure will be totaily spilled in the urine, dragging along with

it a significant amount of obligate renal water loss.

In contrast to the theoretical considerations mentioned
above, Sperotto (13) reported a study in 1977, on twelve well
nourished infants with acuﬁe diarrhea who were given 1/2 isotonic
saline + 25g/1 of dextrosefat rates exceeding 30m1/kg?h: { 1.e.
glucose administration‘ratés greater than 12.5 mg/kg/min, far in
excess of the émg/kg/min handling capacity of infants) where
glucosuria was only recorded in 25% of the subjects and was not
very significant. In additicon there was no significant increase

in plasma osmolality,

There is also evidence from experiences in total parenteral
nutrition that large amounts of intravenous glucose may be well

tolerated (14).

An area of particular concern is that subset of patients
with hypernatremia ( which fortunately is relatively uncommon in
the tropics (1} ). As upto 25% of these hypernatremic patients

have hyperglycemia on presentation (15,17}, the rapid infusion of

- 13 -



targe veolumes of glucose containing intravenous fluids may be
problematic. However Finberg (17) feels that in hypernatremia
glucose transpor: into cells per se is unimpaired (i.e.the
elevated plasma glucose level has no osmolal significance } and
the problem is the serum sodium concentraticon. Spirxer (8) on the
éther hand suggests that the hyperglycemia asscciated with
nypernatremic patients may really be a function of their acidosis
status and not of their serum sodium concentration as such. As
mentioned earlier Spirer’s data show;ng the resmiutlon of
hyperglycemia (wmtﬁ resulting frank hypoglycemlm in two of hlﬂ
subjects} with adequate base containing hydration has 1ntefest1ng
implications as to the causative mechanism of the mavrked drop in
blood glucose post intravenous. rehydration décumanted in earliér

studies.

Possible explanations as to why glucosuria may not be a
gignificant problem with rapid intravenous glucose aéministration
in dehydrated diarrhea patients include ilthe cbservation that |
decreased GFR in severe dehydration may cause the filtered load
cf‘gluccse to be less than the renal absorbtive thresheold. and il)
correction of acidosis (as per Spirer (8) ) may cause accelerated

transfer of glucose inte cells

Thus a review of the medical literature indicatés that while

glucosuria and concomitant osmotic dluI681S is theoretically a

- 14 -



significant complication of rapid intravenous glucose
administration there is not much empirical evidence supporting
it. Given that 8g/l dextrose solution was not found to be
sufficient to prevent the marked drop in serum glucose levels
post intravenous therapy , we have opted arbitrarily to use 25g/1
dextrose solution in our study keeping in mind the above

theoretical considerations.

We therefore propose a randomized study to evaluate the
efficacy and safety of a new intravenous rehydration solution
D5~-G in comparison with Dhaka solution in the treatment and
prevention of hypoglycemia associated with diarrhea. We also
propose to investigate and document in a prospective fashion { in
diarrhéa patients ) aﬁy relationship that exists between
hypoglycemia and age, degree of malnutrition and type of diarrhea

(cholera vs non choleral.

- 15 -



SPFECIFIC AIMS
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renal water loss at 4hrs and at 8hrs by measuring the volume of
urine collected { over that particular timé pericd )along with
the uriné osmolality and urine glucose concentration in that
sample. The relevant calculations fbr the four ﬁour sample-ére:
Minimum urine volume due to osmotic diuresis{ minimum obligate
renal water loss) ={total amount of glucose in that é4hr
collection (in mmoles)} divided by {{theoretical) maximum urine

osmalality(1200mmol/liter) } (12}

(5) recording and comparing the duration required for euhydration
in the two groups as estimated approximately by serum and urine
7

osmolalities at 4hrs and 24hrs following the onset of intravenous

therapy.
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. PATIENTS AND METHODS
gtatistical Analysis:

A total of seventy two patients {36 in the DS group and 36.in
_the DS-G group) will be studied. This -sample size was arrived at

as follows.

The primafy data will be arranged such that we have four age
categories : a} G;l B) 2-5 ¢} 6-~14 d) 15 and above. Each age
category will be divided into experimental (D8-G) and control
{D8) greoups with ecual aaﬁbers of patients in each group. Thus

there will be a total of éight groups {two for each age category!}
We assume an alpha value of 0.05 and a Beta vaiue of 0.20.

We want in each age category, a power of 808 in detecting a

diffarence‘of 250mg/1l in the (true population) mean serum glucose

vaiueé between the S and DE-G groups.

n = 2{ [ (zalpha minue Zbeta} sigma ]quaxedL} divided by

{delta squared}
where:

Zalpha = 0.05.

- 18 -



Zbeta = 0,20.

sigma = pocled standard deviation = standard deviation of DS
group = standard deviation of DS-G group = 150 mg/1 [historical

data (7)1*

delta =(the magnitude of the assumed true difference in the
population means of the DS and D5~G groups that we would like to

detect) = 250mg/l.

* We are assuming a normal distribution for the sample means of
the serum glucose values. We are also assuming that we know sigma

{which we have ascertained from previous similar studies}.

Using the above formula n{samplie size) = 5, for each group
(D8 or D5-G) in each age category. Thus a minimum of 40 patients are

required for a study to satisfy the above conditions.

It should also be noted that the power of detecting a
difference of 250mg/l in the true population means of the serum
glucose values in the DS and DS~G groups in the total or pooled
.sample ( all age categories combined ) ig considerably greater

than 80%
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There are two other statistical assoc;atlona that we would
1ike to investigate apart from age and hypoalyrem,a : A
i) degree of malnutrition and hypoglyaémia*— a gampa;iﬁen wquld*péf
méda of gseverely malnourishea patients Qf al]‘ages receiving DS vs
D8~G. A similar comparisen would be made for patiénts of less o
severe degreéé of malnutrition (pooled together) xeceiving'DS v

05-G.

ii} type of diarrhea {cholera vs non-cholera} and hypogiycemia.
Compaxlaons would be made of all patlents presan%iwg wmth cholara v
{pooled together) receivang DS vs DE~G. A similar eﬁmpa*iaun

would be made for non-cholera diarrhea patients,

Due to the 'difficulty of getting adeguats number of
malnourished and cholera patients in each inaiviﬁuél age gategory
it was decided to study these associations in the péoléd saﬁpiﬁ:i
Tc increase the probabmlitv of detecting valid ata*lstical
. associations between malnutrition and hypcglycamla and type aﬁ
diarrhea and hypoqucemia it was axoztrar;ly declded to iacx¢a$e’
the pooled sample size to “liqhtl' legs than &aubla the mznamnm

pooled sample size calculateé above.,

Thus a total of seventy two patients will be studied .

...20 -—



STUDY DESIGN:
Inclusion Criteria

Only patients who meet all of the following criteria will

be entered into the study:

Any male patient (regardless of age )} who comes to the ICDDR'B
— T T
Dhaka hospital treatment centre and is considered by the medical

e L e e L

housestaff/nurse to need intravenous rehydration treatment will
be included in the study provided that he has given his written
congent (as documented by a witness) to participate in the study
or in the case of a patient under 18 years of age the parent or

legal guardian has given consent.

For the sake of practicality we have chosen only male
patients, as we will be measuring urine volumes,dsmolalities,and
glucose concentrations with a fair degree of precision. In our
experience urine collections tend to be somewhat unreliable in
femalerpatients due to admixture with stool.

Exclusion Criteria

Patients with the following complications will not be

- 21 -
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included in the =tudy:
ilany form of abnormal mental status.. v
iijeconvulsions.

iiilany other cdmplicating illness apart from

diarrhea {e.g. pneumonia ).
iv)any history of diabetass.

viany history of receiving iatravenous fluid prior to admission.
v 7 . B : n o S

‘ o )

In actuality any seriously ill patient on preSQntati@n?tb‘
the ICD&R}B bhaka hogpital is avkoratically t#iégeﬂ to the o
in-paﬁiantfward cx the intensive care unit. The treatment centear .
is deaiggeﬁ to treat only uncoiplicated casas of éiaxrheﬁl
dehydration. fThus the aheva'exciuﬁinn criteria wiil
auvtomatically be satisfied by alwost all patigpté in the

treatment center. -
Exclusion Criteria During The Caur3a'6f‘The'stn&y :

Patients who i) develop any of the abeve manticneafcampiiééﬁiéﬁs‘;ns

- 22 =



1) iiy i) of the’ , o ..
(cf Exclusion Criteria) during the course of the study or ii)

have not adhered to the study schedule and procedures as defined
by the protocol (e.g. refuse blood drawings) will be excludad
from the study. The reason for the exclusion of any patient will

be duly recorded.



~ SCHEDULE OF STUDY PROCEDURES

1)Once the patients have met the selection criteria they will be
YransBered to the s"u\otu_.! wia b ancl '
3ssigned(accordinq to a randomization code)to receive one of the

following intravenous rehydration regimens:

i)Dhaka solution (DS) [sodium 133mmol/liter:;
i e ’
potassium 13mmol/liter; bicarbghate 48mmol/liter (derived from

acetate) and chloride 98mmol/liter{} or

ii)Dhaka solution + 25¢/1 of dextrose (DS-G) {as

above with the addition of Glucose 139mmol/liter]

"he solutions will be labelled A and B and neither the
patient nor the investigator will know the identity of the

intravenous solution used for any specific patient.

2}Prior to starting intravenous therapy a thorough history and
physical exam will be completed with special attention being
given to (i) age, (ii) weight, (iii) degree of dehydration, (iv)

degree of malnutrition and (v) duration of diarrhea.

The degree of malnutrition will be assessed by using two

different criteria; i) arm circumference and ii) weight/height(to

- 24 -




avoid any discrepancies due to weight loss cecondary to -acute
diarrhea, we will use 24hr post admission weight,i,e after ihe‘
patients have been adequately rehydratﬁé}’ﬁrm gircumfarence is. in
any case probably the better cof the tgq indices zs it wmay be .a '
better indicatoxr (than weight/height) of . fat regerves and o
potential for gluconecgenasis [ an impgrtant'eticlqgieal

consideration. in hypoglycemia asscciatied with diarrhea {3) }.

The degree of‘déhydratiqn will be assessed using standard

clinical criteria (10).

.3)In addition prior to siarting intravenoys therapy bloocd {(3mis)
will be drawn for serum‘eiactre&ytes,glucese,osmélality_and.?

creatinine.

4)Patients will also provide stool for-i}bamt&riwlcgiealA6ulﬁﬁxé$".
for V.Cholerae, Shigellae, Salmonellae, Toxigenic E~coli i ,1;r

¥i)Elisa testing for Rotavirus.dasd 1v) &tasi Micrastaplys

.8)a1t patlenta will reCQLVe 1ntr&vnn0us therapy fsr a minimum.of
four hours and following *hls period for as, 1cng as is ccnexééreé
necessary. A standard protocal will be fa&ls«eﬁ in thxs reéarﬁ  ;£?
(18).buring this four hour period the patlants Wlll'hﬁt‘ ec#iva -
any supplemental oral feeding. Howaver onge this lnltiaT faux .

houxr pericd is campleted patients wz?I receive whatevar Qral

r— e P A e



supplementation is routinely administered in the treatment

centre.

6)Four hours after the onset of intravenous therapy the following

investigations will be carried out :

i)all patients will have blood (lml) drawn for serum

electrolytes, creatinine, glucose and osmoclality.

ii)urine~cutput for the preceeding 4hrs will be analysed for
urine volume and urine glucose concentration. In additiecn a spot

sample at 4hrs will be analysed for urine osmolality.

iii) all patients will have their stool output upto that point

recorded.

7)Eight hours after the onset of intravenous therapy the
following investigations will be carried out:

1)Urine output for the second of two succesive four hour
collections ) will be collected and analyzed‘fof_urine volume and
urine glucose concentration. In addition urine osmolality will

also be measured on a spot sample at 8hrs.

ii)Stool output upto this point will also be measured.
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B}Twenty four hours following the onset of intravenous therapy
the following investigations will be carried out on all the

patients in the study :

i}Bloed {iml) will be drawn for serum electrolytes,
creatinine,glucose and osmolality.

ii)a spot urine sample for glucose concentration and osmolality
will be collented

1ii)Total stool output upto that point will be recorded.
1t ]

W) TRehyg drated weignt” will ke recerded.
2)Once the above mentioned investigations are completed there
will be no further iaboratory investigations invelving th
' anﬂi#"ﬂﬁﬂd wiill he '.*m“‘.;,éerrvc{, ook be The G-Qntmlmfcl?r"‘“f'”mb“”“"-.
patients ,The patients however will be followed clinically and
will remain in the study until they are discharged from the
treatment centre. Prior to discharge, the fellowing parameters

will be recorded for each patient involved in the study:

i)total duration of intravenous therapy.
ii)total volume ofintravencus seolution received,
iii)total duxBfdion of hospital stay.

o}

3

We have decided to provide some type of positive incentive
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R
() ™

to the participants"in the study. Thus all patients enrolled in
the study will be screened 24hrs post admission for anemis by
means of a "spun hemotocrit" and any patient found to be

significantly anemic will be appropriately treated.
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SUMMARY OF DATA COLLECTION

LR

Ohra"-f*— i)history and physi"al gxam - (ag&,wexghn,degree of
malnutrition} ii)Sexum electrolytes, glucose, cxeatmnine and
osmolality (3mls of blooé)

4hrs~~—+— i}Serum electrolytes,glucoae creatinine and oemolality
(iml of blood) ix)leﬁe collection for the precéeding 4hrs to be.
analysed for urine volume and glvcose concentration., iii)In. .
addition spot urine sample at 4hrs for urine osmolaiity. iv)Stccl
volume. :

Bhrs-*~*' i)Urine ‘collection for th° preecedxng #hrs to be
analysed for urine qlucose and volume. ii)In addition spot uzine
sample at this time for urine osmolalzty. iii}stéol volum#.

24hr5~--#~1)8erum electralyltes,qlucose,creatlnlne and
osmolality (1ml of blood).

: ii)spot urine aample for glueose concentration and
" . osmolality.

,111)5tool volume. ;v)rahﬂdwmmoﬂ wmdsht

- _ {eresample) © L '

}Mggc,+--ff1)8toal fox bacterxologzcal eultures/Elxsa test an&fﬂwmnxﬂvg L
' .- dd¥Potal duratios of intravenous therapy.

iii)TPotal’ volume of ‘intravenous solutxﬂn recélved.
'iv)Duration of Bospxtal ‘stay.

Positiva incentive~~-~ Blood for “spun hematcchit“ Zéhrs post o
admlssxon. : :
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ABSTRACT SUMMARY.

1)0ur subject population will be male patients of all ages who neced
intravenous rehydration therapy. As we will be-measuring urine
volumes, glucose-concentrations and osmolalities with a fair
degree of precision,for the sake of practicality we have chosen
only male patients. It is our experience that urine collections
in female patients tend to be unreliable {due to admixture with
stool } in a relatively unmonitored setting such as a busy
treatment centre. We appreciate the fact that our conclusions may
theoretically have a sex bias. However there is nothing in the
available medical literature that indicates any sex related
differences with respect to hypogiycemia associated with

diarrhea.

2)The only invasive procedure that we will do during the study is
blood drawing.The amount of blood (5mls in total for each
patient) that will be drawn during the study will pose no risk to

the patients.

3)The only possible risk for the experimental (DS-G} group is
that due to the rapid infusion of large amounts of glucose rich
intravenous fluid an osmotic diuresis phenomenon with its

obligate renal water less may occur. This phenomenon will have



Shyghtlhy
the effect of prolonging the dehydration of the patient and the
FAS

seoreahats ' .
patient would need a larger total volume of intravenous fluids.

To safeguu-d. c,aa"\-s:g{en'i-iui!’cj and pratect Wacaymy {;j )

4}All patients enrolled in the study will be assigned a study
~

number and that number will be used throughout when analysing

information collected from such patients.

5)Informed consent will be obtained from the patient or in the
case of the patient being below 18 years of age, from the parent
or legal guardian. Patients will receive the same level of care
(the best available for their condition ) regardless of whether
they agree to participate in the study or not.

6)A standard medical history and physical examination will be

completed at the time of entry intc the study.

7}The study will also require the use of hospital records,{which

1AMV EL
we will record ourselves) stoolﬂand blood.

8)Each individual patient wili receive the best care available

for their condition. The major disadvantages are i)that the

patients will have some blood drawn which otherwise would

necassarily not have been done and ii) that some of the DS-G

patients may have a slightly prolonged period of dehydration and
shighity

receive intravenous therapy for a ldnger period of time than
)

otherwise required.
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These relatively minor and transient inconveniences (at no
time will any patient face any significant édverse outcome ] need
to be weighed against the potentialxbenifits accruing from the
information gained in this study. Society will benifit because we

will have to opportunity to see if this new intravenous solution

can treat and prevent the hypoglycemia associated with diarrhea.

In addition és a positive incentive, all participants in the
study will be screened for ane@ia {by means of a 24hrs
postadmission "spun hematocrit"). Anyone found to be
significantly anemic will be appropriately treated with iron
supplements. As this is not a routine procedure for all patients
treated at the treatment center,the participagts in the study

will get some extra benefit for their éooperation.



DETAILED BUDGET -

(1) Personnel Services

Name Position % Effort $
Dr. Omar Rahman Principal Investigator - 00.00
Dr. Micheal Bennish Co-Investigator ] 00.00
Dr. Ahmed N. Alam Co—investigatorzas consultants 3 00.00
Dr. Abdus Salam Co-Investigator ™ 00.00

¢

(2) Suppiies and Materials

Ttem $
Needles,syringes,vials for
serum collection 100.00
Urine collection bags ' 050.00
Intravenous soclutions 100.00
Total Costs for Supplies and Materials . 250,00
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{3)Laboratory Testy

{For one patient who completes the study!}.

Test Cost/Test (§) No.ofTests Cost(§)}
Sexrum Electrolytes 2.97 3 008.31
Serum Creatinine({reg} 2.13 2 004.26

. {extra) 3.13 1 003.13
Serum Glucose 1.58 3 004,74
Spun Hematocrit 0.18 1 000.18
Serum Osmcolality 2.50 -3 , 807.50
Urine Osmolality 2.59 3 0Q7.50
Urine Glucose 1.58 3 004.74
Stool Cultures : ’

Vibrio Cholera 1.87 1 001.87
Salmonella/shiagella 2.75 1 002.7%
B~coli for ST/LT 1.50 1 003.060
Retavirus/Elisa 2.50 1 002,50
Stool Microscopy 0.13 1 001,33
------------------------ e e o s e o ot o 1
Total Lab. costs for cne patient _ 051.61
Total Lab. costs for seventy two patients 3715.92
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BUDGET SUMMARY

(1)Personnel Services

(2)Total costs of supplies and materials
(3)Total Lab. costs for 5svsnt3‘twopatients

(4)Equipment

(5)Patient Hospitalization
(6)Outpatient Care

(7)ICDDR ‘B Transport

(8)Travel & Trasnsportation of Persons
(9)Transportation of Things
(10)Rent,Communication & Utilities
(11)Information Services

(12)Printing and Reproduction
(13)Other contractual Services
(14)Construction,Renovation,Alteration

Total Cost For SEVENTY Two Patients

w 37 -

No

cost

$ 250.00
$3715.92

No

‘cost

$0600.00

No
No
No
No
No
No
No
No
No

cost
cost
cost
cost
cost
cost
cost
cost
cost

$4565.92



- ENGLISH CONSENT FORM

You are/ {your child is) suffering from diarrhea. The
diarrhea has caused you/{your child) to. lose a great deal of salt
water from the body.You need/(your child needs) teo get this fluid

replaced through the intravenous route as quickly as. possible.

Sometimes in patients suffering from diarrhea the level of
sugaxr in the blood can fall to a very low level and this can be
very dangercus for the patient. Unfortunately it is difficeult to

predict who will be affected.

We want to find out whether we can prevent the blood sugar
from falling in patients with diarrhea by adding some sugar to

the idntravenous solution that thev normally receive.
If you agree we will include you/(your child) in our study.

1f you/(your child) is included in this study we will take -a’
detailed history from you concerning your/(your child’s) medical-
problems and will examine you/{your child) thorcughly and reecord
the findings. We will then take a small amount of blooéij:id
stool for different investigations. You /(your child) will then

receive the intravenous fluid that vou need/(he needs) to replace
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the fluid and electrolytes/(water & salt)_that yourbody/(hisbhoedy)
has lost. The only difference from normal procedure is that
instead of receiving the regular intravenous solution used in the
treatment centre, you/{your child) may receive the regular

intravenous solution with a certain amount of added sugar.

You/(your child) will receive the intravenocus solution for
atleast four hours and after that for as long as is considered
nécessary to replace the fluid your body/{(your child’s body) has-
lost. Four hours after starting intrévenous therapy we will take

. {1mit)
a small amount of bloodhfor different investigations.

Four and eight hours after starting intravenous therapy we
will collect any uriﬁiféﬁi have/(your child) has produced for
other inﬁestigations.

(1)
The next day again a small amount of blood and some urine
will be taken from'you/(your_child) for different investigations.

tnd the 24k~ skool owtbput #lilbe se corded

The small amounts of blood taken will not cause any harm to
A

vou/(your child).

You/ (your child) will remain in the study until you are/{your
child is) discharged from the treatment centre. All appropriate
measures will be taken to treat you/(your child). During the

study you/(your child) will not get any physical injury other
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than a little pain at the time of drawing hlood.

Your consent to include you/(your child) in this stady will
help vt to find the mest effective treatment for this condition.
In addition as an extra besnefit for participating in the study,
you/{your child} will be screened for asemia and if found to be

anemic will be treated appropriately.

You are free to withdraw yourself/{your child} from the study
at any time vou want. Even if you do not give consent for the
stoedy, you/({your child} will get khe usuval/appropriate treatment
for this condition.

We will let you know the reperts of the investigations done

if and when you so desire.

Signature of the Investigator——-———=——we=e- e o e g e e e e
Signature of Witness ——swe-meeommnree- ——e o e o e e s

Signature/!thurbprint) of patient/legal guardian or parent
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Form 4 3. DE¥TROSE SOIGTICH STUDY Pudget Ko.:

HISTORY
Date & time: I.V. soln.: Study #: L _
Patient's name: Adm; T _ Age:
PRESENTING COMPLAINTS:
DYIARRHOEA:
a. Duration: days.
b. Frequency in last 24 hours: 1 = 3-5 times, 2 = 6-10 times
3 = 11-15 times, 4 = 16-25 times,
5 = 16-25 times.
¢. Character: 1 = Yellow liquid,
2 = Mucoid,
3 = Bloody mucoid.
VOMITING:
a. Duration: days.
b. Frequency: . O =No, 1=1i-5, 2 = 6-10 {last 24 hrs)
ANOREXIA :
Duration: days
0O = No, 1 = Yes
FEVER: O = Mo, 1 = Yes
ABDOMINAL PAIN: 0 = No, 1 = Central, 2 = Left =zide,
3 = Right side, 4 = Lower ahdomen,
. 5 = Generalized.
LAST URINE PASSED: hrs before admission
Urine volume: O = Normal, 1 = Scanty,
QUTSIDE MEDICATION: O = No
1 = Kemoeopathy

2 = Indegenous

COMMENTS =




k

Form#: Budget §F:

- DEXTROSE SOLUTION STUDY -
PHYSICAL EXAMINATION
Date & time: I.V. soln: _ Study #:
Patient's pame. Adm. #: . Agea:
RADIAL PULSE: / Rrychm: © = Regular, 1 = Irregular
Volume: O = Good, 1 = Low
RECTAL TEMP. /°F VIEIGHT: (24 brs post adm.) ke HEIGHT _ om,

WEIGHT POR AGE: kg WEIGHT FOR HEIGHT {kg)

ARM CIRCUMY. (cm)

[
[}

Moderxate

2 = Bevere

DEHYDRATION:

ABDCMEN :
Distension: G = Absent Tenderness: 0 = Abgent
1 = Yes ‘ 1 = reft sided
2 = Right sided
3 = Generalised
Boewel scund: O = Normaji
1 = Slugygish

Liver: = Not palp
= Palp, nern iendar

= Palp tender

N O
J



Form % 3

DEXTROSE SOLUTION STUDY

Budget #:

INVESTIGATIONS

e e S e T =

Date & time: L.V, s0ln: Study #:
Patient's nar..: Adim. Age s
BLOC: CHEMISTHY:
Time  Ha K C1~ : HCO Cr ' Gle Csm , Hct |
O hr .
4 nrs : Lo
: i 7 ! i
L : i i !
T T ! i
24 hrs ! i i
i ! {
URINL_CHEMISTRY/STOOL VOLUME:
Time U. wvol (1) {U}Glc.cone. Total glo(U) U.0sm Stool volume
{mriol /L) mol (L)
.0-4 tzxs 4 hrs 0-4 hrs
-8B Trs 8 hrs 4~8 frs
24 hi's -~ - 24 hrs 0-24 hrs

STOC L CULTURES/ ™ VES 'IGATICNS:

Salmonellae
Shigetlae
V. cholerae

ETEC ST/LY

A e e v s e e e

Retavirus Elisa

|
|
!
!
]

STOOL MICROSCOPY:

pH
Puscalls /hpf
RBC/ 1pf

Veg. Giardia

Veg. E.H.
Ova/lyst.

I Toral vol of 71.v. soln. (1)

' Total duration of I.V.
I aoln, (hrs}

T i . 50 e, U B e Vo e o . WAL ey W S T i 48 R <rr 2
d -

i Total duration of hospital
{  stay (days).

o0t

- — e iy




