ORAL REHYDRATION THERAPY IN 140 INFANTS
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Abxtract « 140 hypernaternic defiydrated infants aped .24
months, were hespitalized during a 21 month period, They were
trovted with oral electrolvte solutions A amd B in which the
concentration af sodivem amd potassinm was equal (30 mmol(L
selinm and 30 meolil. potsssinm) but the sodinm bicarborate
comtent differed. The serum sadinm concestrafion refurned to
norml - A% Dowrs after freciment, Seven  cases hecame
hypernalermic  and  in o two  eoses fivpomalermia become
symptomatic on admission, 8 caves were lypokalemiv, ot were
carrecled 12 lours afler frectment. Convalvions woeureed in |8
patients ({28%), Serwm bicaborate concentrations, §2 and 45
hours affer ireatment were pob signiffcontly different in those
wha revived solifforn 4 and & [containieg 30 mmolll, and 40
mmoliL, respectively). Oral refovdration solufion consumed in 72
cases Wy frcorreclly  prepared in 2V casex  (d0.27%). No
muortality way recorded. Mean increvse in weighi was 4.5%, 45
fevers after admission and duration of hespitalizotion way 5.6
gy,

Hydraiion,  hypermatermic,  fiypokolemin,  hvponatermia,
acidasiv ard fmprovement in general condition all eceurred in o
period of 48 howrs,
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Table 1. Chinival assessment of severity of dehydration (2)

INTRODUCTION

Oral  rehydration  therapies  have  been  used
successfully in rreating dehydrated paticnts far many
vears  and s advantages  bhave  been  [requently
mentioned (1,23,

The purpose of this study is 10 assess the effects of
oral rehyvdration therupy 0 hypernatermic dehydration
af different severities in a period of time shorter than
48-72 bours that i the accepted period for the
restoration of the defcil, in intrvenous therapy of
hypernatermic dehydrated paticnts.

We also evaluated the moditicutions of  seram
electrolytes concentrations cspecially the modifications
of serum  sodium  concentrations  during  the  oral
rehydration therapy.

MATERALS AND METHODS

The study populalion consisted of 140 infants aged
2 to 24 months, who were hospitalized in Bahrami
Children's Hospital, affiliated 1o ‘Tehran University of
Medical Sciences during 21 months from July 1989
March 1991, They were admitted becanse they suffered
from diarrhea, vomiting, mild and moderate 1o severe
dehydration.
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Al infants were initially examined by the hospital
house officers, Patients, biographical data, medical
history and physical examinations were performed and
the severities of dehydration were assessed according 1o
lable 1.

Two or more signs of dehydration in each category
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were considered in the assessment of cach class of
dehydreation.

The composition of the two different solutions used
in the treatment of  hypernatermic  infants  are
demonstrated in table 2

Table 2. Composition of elecirolytes in selutions {mmal/L)

Solution Eodium Potassium Bicarbonate
At 50 30 30
g*" i) 30 a0

Chloride Dextrose Dsmalarity (mosum[ﬁ_]
S0 110 ]
4 110 ]

* Made by adding the following o 1000 ml of tap water: sodium chlonde 1.17g; potassivm chloride 2.3 g sodium bicarbonate 2.5

g and anbydrous dextrose 20 g,

** Made by adding the following to 1000 mil of tap water: sodium chloride 0.6g; potassivm ehloride; 2.3 g; sodium bicarbonate

334y and anhydrows dextirose 20y

The volume of fluid administered to patients during
the period of deficit therapy, consisted of 20 milkgthr
ull the resalution of signs of dehydration. During this
period of tme, physical examination was repeated at
frequent intervals,

Allerwards, the fluid  volume  administercd  was
caleulated  on the  hasis of  100mlke/24hr  as
maintenance therapy. Ongoing losses were estimated up
te S0mikg/24hr in the most severs cases.

Lahoratory studies performed on admission included
wvenous blond sampling for serum concentrations of

sodium, potassium and bicarbonate, Laboratory studies
were repeated 12 and 48 hours after treatment, In all
samples) sodiom and  potassiom were measured by
flame photometry.,

Fourly cight hours after admission, most nfanls were
fed with breast milk or dried milk {formula) at about
1w 20 Kealkpf2dhe, This amount was  gradoally
increased to W0 Kealkg24he within the next few days;
therealler the amount of oral solution was decreased as
MECESSATY.

Table 3. Histarical and ¢linical fndings

Features Walues

o (Mean=30))
Mumber of paticnts 140
Age (months) 11£3.37
Male to female ratio a3
Dwrativn of disrrhes before admission (days) M7 £ 243
Frequency of diarchea in the day bolore admission 971 = 379
Dwration of vemiting before admission (days) 223 = 141
Frequency of vomiting in the day bofore admission 537 = 104
Severity of delwdration n(%) 121 (10059

Severs dehydration 43 (35.5%)
T1 (587

T (SA%)

Moderate delvdration
hild dehydration

Rectal temperature (2} on admission ARS8 = 346
Rectal temperature () 12 he afler admission 3744 x 351
Rectal wmperature {C) on discharae 3707 £ 04
Weight on admission (k) 656 = 102
Weight 12 hr after admission 679 = 114
Weight 48 hr aller admission 6806 =165
Duration of hospitalization {days) 36 % 2992
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RESULTS

The chnical findings and the resolis of serum
electrolytes (sodium, potassium, bicarbonate) are shown
in table 3 and table 4.

Hyponatremia  (Mat < 130 mmol/L) occurred in
seven of our patients, two cases of hyponatermia {Ma®
128 and Na® 124 mmol/L) appeared twelve hours alter
treatment and in 5 cases 48 hours afler treatment, In
these 5 cases serum sodium  concentrations  were
hetween 120-12% mmol/L.

Table 4. Coneentration of serum electrolyies in plasma
{mmalf/Ly in 140 Dehydrated hypernalermic patients
{Sodium = 150 mmel/L).

Mumber of Mean 2 SD
patients (mmolL)
Sodivm on 140 16048 + B34
admission P o= 0,001
12 houes later 138 14.78 = 1025
P 00001
48 hours later 124 14231 = 7.47
Polassium
on admission 124 4.63 = 03]
e 0001
12 howr later 113 404 + 098
48 hours later 103 405 = 095 NS
Hicarbonate
On admission 47 1064 = 4,36
12 hours later 39 14,78 = 4,24
P 00001
48 hours later 1] 1874 + 384

Table 5. Concentration ol serum clectralvies in
Ivpernatermic patients with convulsions

Comlsions Mumber of Mean = 5D
paticnts (mmold.)
Convolsions after admission
Sodium
UIn admission 18 17002 = 1045
14 howrs Bater 15 1568 = 156
48 hours later 17 [4B.76 + 99
Comvulsions Prior w admission
Seadium
O andmission 5 1574 = 517
12 hours later 4 151 + 11.6%
48 hours later 4

14325 = 1857

Hypokalemia (K+ < 3.5 mmol/L) occorred in &
patients on admission, serum polassium concentrations
were hetween 2.8-34 mmol/l. and only one patient
became hypokalemic 12 hours after the beginning of
treatment (serum K+ 3.3 mmol/L).

Hyperkalemia (K* = 6 mmal/L) was reported in 10
cases on admission, in 19 cases 12 hours Jater and in 14

cascs 48 hours aller the begining aof  reatment.
Convulsion occurred in 18 patients after treatment and
in 5 cases il occurred prior o admission. The resuls of
serum sodium concentrations in these lwo groups are
shown in table 5, Serum calcium and glucose measured
in 14 and 10 gases respectively were normal in the first
proup (n=13).

CT seans were performed in 3 of these 18 cases, m
3 cases, the CT scan was normal and in 2 cases the CT
stan showed diffuse cerehral hemorrhage.

ORS was consumed in 72 cases (28 p and 7 ¢
packets) as mentioned by the parents of our patients
and in 29 cases (40.279%) the preparation of ORS
salutions had been incorrect,

The serum sodivm  concentrations in this  two
groups of patients who convalsed, are indicated in tahle
3 and the effects of electrolytes solutions on serum
sodivm bivarbonate concentrations, in lable o

Tahle 6. Serum sodium bicarbonale concentrations m
hypernatermic patients consuming electrolyies solution A

. and H, -
Electrolyte Mumbeer ol Mean + 5D
solutinns patients (mmol/L.)
Electrolyte solution A
On admissien 28 10.95 = 383
IR X L4 ]
12 hr Fater 25 1482 + 4.3
[ LR
48 hr Lster 23 18,55 = 4,13
Flectrolvie solotion B
Cin admission e 10,2 = 5,12
000 = Pl ns
12 hir later 11 14.68 = 431
0] < P <005
45 hr later 13 18535 = 344

DISCUSSION

Oral rehydration  therapy has been widely and
successfully vsed for many years in treating dehydrated
patients (1,2,3,4 5,

The purpose of this study was the evaluation of the
elfects of oral eleciralvte solutions in 140 hypernatcrmic
patients of different severitics and also o assess the
changes of serum electrolytes particalurly the serum
sodium concentrations in a period of time shorter than
48 hours, the accepled interval for the correction of
hypernatermic debydrations {67,

The clectrolyte solution A was used for 39 patients
and the electrolyte solotion B oin 101 cases. The
compostion of these two electrolyte solutions are shown
in table 2.



The concentrations of sodium apd  potassium in
these two solutions are equal, hoth solutions containing
3 mmolL Nat oand 30 mmolT. K+ To improve the
correction  of - serum bicarbonate and o avoid
hyperchloremia, the amount of  bicarbopate  was
mercased inosolution B The concentraton of chloride
was consequently decreased, The effects of these two
solutions, on the serum sodiom and  potassium
concentrations for this reason are considered (ogether,

The fall of serum sodiom was 1.7 mmol. 12
may have hours after admission and 18,17 mmol/lL 48
hours atter hospitalization. The mean serum sodiom
congentration returned towards pormal level 12 hours
atter treatment (Table 43, This Tall in serom sodium
concentration in 12 hours is twice more than the
amount of 10 mmol/T/24 hr; the accepted Jdrop in the
serum concentration per day in intravenous therapy (6).
The serum sodiom concentrations (mean £ S0
returned 1o normal 48 hours after treatment.

Twiy of the seven hyponatermic cases became
symplomatic, they manifested a generalized  selzure,
The serum sodium concentrations was 120 and 124 in
these wo cases, We believe that the rate of foid
administration  should be slowed  down o oorder 1o
prevent Lhese hyponatermia.

Fight cascs of hypokalemia on admission were
corrected twelve hours 1ollowing admission, Total body
polassium  decrease  and  the  serum potassium
concentrations may be low, normal or increased in
duerrhe, dehydration and associated metabalic acidosis,
The correction of hypokalemia 12 hours after treatment
is the reason tor the adeguacy of the amount of
patassium in these two solutions. All hyperkalemic cases
were due o ored cell hemolysis and  liberation of
intracellular potassiom. Our patients didn't manifest any
chinieal or cardiological signs of hyperkalemia.

Comvulsions oceuarred  in 18 pauents  during
trestment, 0 this group of patients the mean value of
serem sodium coneentration on admission was 972
mmol/l. higher  than  the mean serum sodiom
concentration of  the whole  group {o=1400 on
admission.  The fall of the mean serum scdium
concentraiom in these 18 patiens was 134 mmaldl. 12
hours after treatment. The rapid fall of the mean value
cxplains the frequency of convalsions that ocourred
during the treatment of hypernatermic delydration {0,
horwever,  12.8%  of our patients  comvalsed  during
treatment;  this is approximately  half that of the
perecntage reported previosly imoastudy onintravenous
therapy of hypernatremic infants in [ran (4).

Serum glucose or serum calcium concentrations
may  fall during  the treatment of  hypernalenmic
drarcheal debydeation (6], Serum caleium and seram
plucose, measured in respectively 14 and 10 infants,
with scizures, wore normal after treatmaent.

OT scans were carried out in 5 of 18 paticnts who
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convulsed after admission. The O seans were normal
in 3 cases, and in 2, the CT scans showed diffuse
cerebral hemaorrhage.

High sodium intake, due (o incorrect preparation of
ORS was observed in 29 out of 72 cases (40.27%); this
plaved  an important  role  in the  genesis  of
hypernatermia,  Inearrect  preparations  af the ORS
solution increase the sodium conventralion even up o
360 mmoel/L. The kidneys' ability 10 conserve water i
much less than the ability to exerete water and this
limitation in water conservation easily  leads oan
increase  in serum sodivm concentration, The
formulation of the oral rehydration salls, offercd o the
public shouwll consider a safety margin lor  (hess
erronenus preparalions.

Comvalsion  In 3 patients happencd  prior
admission and in 4 cases of these patients incorrectly
prepared ORS was consumed (28 g dissolved in | oar 2
plasses of water). The rapid rise in scrum sodiom
concentration may explain the convulsions in these 5
infants {Table 3). The rise and decline of hypernatermic
dehydration in Egyptian children [rom 49% in 1984
(199%  with severe hypernatermia) to 0% In 1984
coincided  with  increasing wse of ORS and  then
increasing abilily of mothers o mix solutions correctly
(7-9).

Finally the effects of sodium bicarbonate content of
the electrolyle in =olution A and B were compared
{table &), Twelve and forty - cight hoors after the
copsumption of the above solutions, no sanstically
significant dillerences were noticed. The mean value of
sodium bicarbonate concentration {1475 mmol/L)y 12
hours after treatment reached a level high enough o
allow the kidneys to correct very casily this  mald
acidosis. The mean values of serum sodium bicarbonate
48 hours afler treatment approached normal values.
[(Table 4).

Corrections of  dehydration, hypernatremia,
hypokalemia, acidosis and  improvement o general
condition sl were achieved ina period of 48 hours or
less (12 howrs),

Heports of  hypernatermic  diarrheal  dehydration
treated with oral rehydeation solutions in 12 bours are
published in the literatore (%) and further evaluation of
this sort of treatment s envouraged  [99. Solutions
containmnyg & scdium canpcentration around 60 mmolL
are  considered  safe,  and effective  in treating
hypernatermic  diarchea  dehydration (103 However
recent results in the literature have been conflieting and
the search for the aptimal solution continues {11,120
Copvalsions occurred less frequently i comparison 1o
the rate of convulsions i oreported  dehydrated
hypernatremic  infanis  treated  mtravenowsly,  No
morlality was recorded. 5 patienls treated intravenously
after admission were exciuded (3,49, During the study
pericd {21 months), 715 dehydrated  mfants with
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gastroenteritis were  admitted, and 202%  of these
paticnts  suffered  from  hyperpatermic  diarrhea
dehyddraion. The mean increase in weight (4.5%) and
the mean duration of hospitalization 5.6 days are
indicaited the table 3.

In conclusion, the presemt data support the efficacy,
practicability and relative safety of these two electrolyte
solutions (Nat 50 mmell, Kt 30 mmolL) i the
treatment  of  infants with  hypernatremic  diarrheal
dehydration, inoa period of time shorter than 458 hours.
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