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Effectiveness of forced rehydration
and early re-feeding in the treatment
of acute diarrhoea in a tropical area

S. PIGNATELLI, J. SIMPORE, M. RUGGIERI*, S. MUSUMECT*

Background. The administration of oral re-hy-
dration solution (ORS) via continuous infusion
through a nasogastric (NG) tube and early re-
feeding facilitates delivery in hospitalised chil-
dren and the return back home.

Methods. Design: the observation was made
during a one-year stage in the Camillian
Medical Centre (CMC) of Ouagadougou in
Burkina Faso. 4,131 infants and children under
5 years old, affected by acute diarrhoea and
severe dehydration (loss of weight >10%) were
studied. Those children having difficulties for
oral re-hydration were hydrated by continuous
infusion through naso-gastric (NG) tube; the
NG tube was put in by the nurses and connect-
ed to a 500 ml bottle, in which a mixture of
glucose and electrolytes was dissolved accord-
ing to the formula (glucose 20 g + NaCl 3.5 g +
NaHCOj; 2.5 g KC1 1.5 g in 1 litre of water). The
infusion rate was 20-30 drops/minute. No sed-
ative or anti-emetic drug was given, unless in
the presence of uncontrolled vomiting. At the
end of infusion, flour of millet (60%), soy bean
(20%), peanut butter (10%), sugar (10%) and
salt (1%) was administered and continued at
home or in the nearby areas available for the
night.

Results. After 4-5 hrs of infusion 3,717 chil-
dren (90%) showed a significant gain of weight,
although the weight prior to the acute event
preceding hospitalisation was never reached
during their stay at the CMC. Only 413 children
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(10%) required a longer period of forced infu-
sion: at the end of the day, however, they were
fed with this flour.

Conclusions. A simple strategy, based on a NG
infusion plus an oral administration of flour
has proven safe and effective in encompass-
ing those difficulties encountered in the treat-
ment and prevention of dehydration in devel-
oping countries where the therapy, in children
affected by diarrhoea, still represents a major
daily occupation.

Key words: Rehydration solutions - Refeeding,
diarrhoea - Diarrhoea therapy - Tropical medi-
cine.

D iarrheal diseases have contributed signit-
icantly to the morbidity and mortality of
children throughout the world. Tt is estimat-
ed that in developing nations more than 5
million people, the majority of whom are in-
fants and children, die each year as a conse-
quence of diarrthoea. In developed countries
the problem is less drastic, but still remark-
able. By the age of 5 years 6.5% of children
with diarrthoea in the USA require hospitalisa-
tion and the mortality rate among those hos-
pitalised reaches 1/500 infants.!
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CHIVENESS OF FORCED REFIVDRATION AND EARLY RE-FEEDING IN THE TREANTMENT OF ACUTE DIARRHOEA

Fig. L.—Room where the forced re-hydratyion with NG abe took place (10-15 or more children a day,

Aspetio della scla dove si svoleeva la idvatazione forzata per cia neaso gastrica (10-15 o pict bambini af gior o).

Whilst much ot the morbidity. mortality
and medical costs incurring in the manage-
ment of diarrhoea discases is hardly con-
trolled. dehydration which tollows diarrhoea
can be easily prevented by oral re-hydra-
tion.2 WHO and UNICEF have recommend-
ed a single formulation of oral re-hydration
solution (ORS) basced on a single carbohy-
drate and three electrolytes. This product has
proven safe and highly eftective in the treat-
ment and prevention of dehvdration from di-
arrhoea of all actiologies and in all age groups
on a world-wide basis.s Only 23% of those
who should benefit from ORS. however, ac-
tually receive this therapy due to the known
difficulties in oral assumption of liquids dur-
ing the acute phase of diarrhoea. Intravenous
infusion of glucose and electrolyte solutions,
on the other hand. could well represent the
optimum of re-hydration, but there are sev-
eral difficulties in the preparation and main-
tenance of peripheral veins.

358 MINERVA PEDIATRICA

This article provides a briet report on a
simple strategy. based on a nasogastric (NG)
infusion plus an oral administration of flour
of millet, soy bean and peanut butter formu-
Ja. which has proven effective in encompass-
ing those difficulties encountered in the treat-
ment and prevention of dehydration in devel-
oping countries where the therapy. in chil-
dren affected by diarrhea, stll represents a
major daily occupation.

Materials and methods

Patient selection

The observation was made during a one-
yvear (1998-1999) stage in the Camillian
Medical Centre (CMC) of Ouagadougou in
Burkina Faso.

In this centre the paediatric unit enrols two
Camillian sisters, two black nurses and an
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Purticoldare delle modealita di idratazione. notare la posizione del sondino nasogastrico bloceato sulla narice ¢ il decti-

bito del binomio medre-bambine

European volunteer. medical doctors. who
stay at CMC for a short (2 ro 6 months) or
long (1 year) period.

We studied infants and children under 5
years old affected by acute diarrhoea and se-
vere dehydration (>1000). 100-150 children
every day were admitted to the CMC. Cases
with diarrhoea discases represent 16.2% of all
patients (38.129) scen over ayear (41131 with
dehydration. 3.304 without dehydration, to-
tal: 9,435/year 1998). The remainder are most-
ly pulmonary or parasitic diseases, with ma-
laria representing 13.5% of all the consulta-
tions.

Baseline evaltiation

The diagnosis of diarrhoea was based on
the number of liquid evacuations (>8), with
or without blood, and on loss of weight
(>10%). The duration and frequency of di-
arrhoea were obtained from interview of the
patient’s parents by the admitting physician.

Vol. 52, N. 7-8

At the time of enrolment into the study, all pa-
tients were also examined by the admitting
physician to assess the degree of dehydra-
tion by clinical criteria (weight loss, skin fold
analysis). Based on clinical findings, the loss
of weight was correlated with the duration of
diarrhoea and the distance from the CMC. In
all the children examined with diarrhea a
stool examination was carried out, at the
CMC laboratories. in order to look for para-
sites (vegetative forms or cvsts, warm eggs).

Treatment protocol

Those children having severe dehydration
and loss of weiglit (> 10%) were hydrated by
continuous infusion through NG tube; the
NG tube was put in by the nurses and con-
nected to a 500 ml botte, in which was dis-
solved a mixture of glucose and electrolytes
according to the OMS formula (glucose 20 g
+NaCl 3.5 g + NaHCO, 25 g KCl 1.5 gin 1 Li-
tre of water. which correspond to glucose
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110 mMol/L, Na 31.35 mEq/L, K 10.49 mEq/L,
Cl 45.3 mEq/L, HCOj 21.64 mEq/L). The in-
fusion rate was 20-30 drops/minute. The vol-
ume of liquid infusion was 50-100 ml/kg/day
for the first 10 kg of weight and 25-50
ml/kg/day for the remaining weight No sed-
ative or anti-emetic drug was given, unless
in the presence of uncontrolled vomiting. The
infusion was set up in a communicating room
with the patient's mother’s continuous assis-
tance (Figs. 1 and 2). At the end of infusion,
flour of millet (60 g), soy bean (20 g) and
peanut butter (10 g), sugar (9-9.5%) and salt
(0.5-1%) according the formula suggested by
Association Burkinabé des Unites MISOLA
was administered and continued at home or
in the nearby areas available for the night
and in children who continued to have diar-
rheae the NG infusion was continued alterna-
tively to nutrition with flour in the volume of
100 ml/kg. According to the results of stool ex-
amination an anti-parasitic or antibiotic treat-
ment was prescribed at the end of infusion.

Results

Of over 4,131 observed children only 413
(10%) showed a lesser dehydration, while
3,717 children (90%) had a considerable loss
of weight (>10%). All of them received NG in-
fusion. 3,710 children showed a significant
gain in weight (ranging between 5.7-10%,
median 8%), although the weight prior to the
acute event preceding daily hospitalisation
was never reached during their stay at the
CMC (Table D). The hydration condition was
also evaluated though by clinical criteria. The
number of stool emissions dramatically re-
duced after 6 hrs re-hydratation. The same
was observed for vomiting which disap-
peared with re-hydratation. The time of infu-
sion was about 5-6 hours. Only 413 children
(10%) required a longer period of forced in-
fusion, since their weight loss was higher
than 15%. The weight gain was more dra-
matic (median 10%, range 7-13%) in those
194 children (4.7%) negative for parasites
and leukocytes in the stool examination. After
0 hours of NG infusion through the same
way they were fed with the formula of flour
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TasLe 1.—Clinical course of 3717 children with signifi-
cant loss of weight before and after NG dehydration.
Decorso clinico in 3717 bambini con significativa per-
dita di peso prima e dopo NG idratazione.

Characteristics Before After

Degree of dehydration (%) >10 <5
Stool frequency (no/day) 8+1 2+1
Duration of diarrhea prior and after 205 0.520.1
admission (days)

Frequency of vomiting prior to 2+1 —
admission (no/day)

Duration of vomiting prior to 2+0.5 —
admission (days)

Duration of rehydration (h) 6%1.5 —
Formula volume (ml/kg/day) 10010 —
refeeding

Duration of hospitalization (days) 1£0.5 —

of millet, soy bean and peanut in the nearby
areas until the end of the day or outside for
the night if their home was much distant from
the CMC. No children needed intravenous
rehydratation and 330 children (8 %). who re-
sulted at the stool examination affected by
parasites (G. lamblia, trichomonas. endo-
amoeba) received treatment at home with
metronidazole (30-40 mg/kg/day) for seven
days, while 826 children (20%) who showed
leukocytes in the stool only cotrimoxazole
(35 mg/kg/day) for seven days. 2,975 children
who were negative for parasites and leuko-
cytes in the stools had a diarrhoea of viral
origin. All children after NG rehydratation at
CMC were fed at home for a short period
with flour and then continued their usual diet
when they reached the village.

Discussion and conclusions

The first information of a forced rehydrata-
tion with NG infusion dates back to 1985 and
in this report 5 30 children with life-threaten-
ing dehydration were given physiological
NaCl-solution (15 ml/kg b. w.) intravenous-
ly and subsequently 2 to 4 courses with glu-
cose electrolyte solution administered as a
continuous drip-infusion via a NG tube until
the patient shed urine. 42 moderately dehy-
drated children were treated by one or sever-
al NG only and therapy was then continued
at home. Only 4 children in the group with se-
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TabLe IL—ORS in the market and their composition compared with the ideal formula recommended for European

children by ESPGAN.

Soluzioni reidratanti orali in commercio e loro composizione paragonata con la soluzione ideale per i bambi-

ni europei come raccomandato dall ESPGAN.

LOI;\][?;;ZCM] ii;';ﬁ;? Na mEq/1 K mEq/1 Cl mEg/L HCO3 mEq/L Other anion Osmol. Glu/Na
Reidrax 183 23 8.0 21 0 11 245 7.9
Pedialyte 250 30 20 30 0 28 247 8.2
Dicodral liquido 110 30 20 40 10 0 210 8.2
Dicodral 60 90 60 20 37 0 14.3 221.3 15
Dicodral forte 110 90 20 80 30 0 330 1.2
Alhydrate 80 g/ (1) 60 20 60 0 18 300 -
Amidral 47 g/1(2) 60 20 60 20 0 167 —
Oralamid 62.2g/1(3) 60 20 52 0 12 224
Sodioral 88 60 20 30 0 50 215 1.5
Reidral 75 60 20 60 0 30 225 2
Equidral (4 60 20.44 28.66 0 18 220
Idravita 60 60 20 50 0 10 230 —
GES 60 110 60 20 50 30 0 270 —
ESPGAN 74-111 60 20 25-60 10 0 200-250 1.2-1.8
Our formula 110 31.35 10.49 45.3 21.64 0 240 3.7

1) Misture of saccharose and maltodestrine; 2) Starch of rise; 3) Mixture of glucose, starch of mais, and vegatables; 4) Glucooligosaccaride

(Bioecolians).

vere dehydratation died. Gremse ¢ compared
intravenous and NG rehydration in children,
who failed attempts at oral re-hydration (OR).
Following rehydration, infants received soy
formula and a maintenance oral electrolyte so-
lution to replace ongoing stool losses, as di-
rected by the attending physician. Rehydration
was successful in 91.6%, with lesser duration
and cost of hospitalisation. Recently Ahmed
et al” utilizing a standardized protocol that in-
cluded slow rehydration with an emphasis
on oral rehydration also with NG infusion
(1997) against non-protocol conventional
treatment (1996) have shown that standard-
ized protocol resulted in fewer episodes of
hypoglycemia, less need for intravenous
fluids, and a 47% reduction in mortality.

The ideal solution for re-hydratation ac-
cording to ESPGAN must contain Na 60
mEq/L, K 20 mEq/L, glucose 90 mMol/L,
HCO; 10 mEq/L. The glucose/Na ratio must
be lower than 1.4 and osmolarity lower than
240 (Table 1D).

The solution we used has less content of
Na (30 mEq/L) and more glucose (110
mEq/L) and recalls the composition of lig-
uid Dicodral. The lower Na content has been
preferred because in the country the V. cho-
lera disease is sporadic and consequently

Vol. 52, N. 7-8

MINERVA PEDIATRICA

the loss of Na with the stools is relatively
moderate.

Early feeding after 6 hours infusion is in ac-
cordance with the present prescription of an
early introduction of carbohydrates or a mix-
ture of cereals in the treatment of diarrhoea.$
In fact, the use of cereal-derived ORS and
cereal-based feeding appears to diminish the
severity of illness in studies conducted in de-
veloped countries.? Controlled trials of ce-
real-derived ORS or cereal-based feeding per-
formed in the United States, showed that chil-
dren with acute watery diarrhoea, who re-
ceived standard glucose-based ORS with soy-
based, lactose-free infant formula after the
first 2 days continued to have more diarrhoea
than children who received rice syrup solid
containing ORS in alternation with rice-based,
lactose-free infant formula (median duration
of diarrthoea 3 vs 2 days, p = 0.04). Moreover,
significant differences were found for all out-
come measures in the rice ORS group com-
pared with the hypotonic glucose ORS group,
showing that the former is significantly more
effective in reducing the course of diarrhoea
and the time taken to return to normal drink-
ing and eating habits.10 Rautanen er al.1l
showed that a hypotonic ORS (osmolality
224 mmol/l, Na 60 mmol/]), compared with
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an isotonic high glucose ORS (osmolality 304
mmol/l, sodium 60 mmol/D) in children with
acute diarrhoea was more effective in pa-
tients with rotavirus positive than with rota-
virus negative diarrhoea in terms of stool out-
put and mean consumption of ORS for main-
tenance hydration, suggesting the advisabil-
ity of reducing the intake of glucose with
preference for cereal derived ORS. Moreover,
since transitory lactase deficiency is frequent
during rotavirus positive diarrhoea, the in-
troduction of milk must be delayed. In fact,
the flour used by us does not contain lac-
tose, but only carbohydrate derived from mil-
let. Some clinical trials using complex car-
bohydrate as substrate in ORSs instead of
glucose have shown a number of important
clinical benefits in acute diarrhoea.t2 13
Foremost among these are reduced stool vol-
umes, shorter duration of diarrhoea illness,
and lower ORS intake. This clinical advantage
may be explained by: ! increased substrate
availability, 2 a “kinetic advantage” for glucose
absorption by glucose polymer, 3 differential
handling of glucose monomer and polymer
by the small intestine, 4 low osmolarity, 5 a
separate effect of peptides and amino acids
on solute-linked sodium absorption, ¢ an anti-
secretory moiety in rice, and 7 enhanced mu-
cosal repair and regeneration. We suggest
that among the possible mechanisms pro-
posed the hypotonicity plays the key role in
the enhanced clinical efficacy of complex
carbohydrate ORSs. If confirmed, this con-
cept could guide future development of glu-
cose and/or complex carbohydrate-based
ORSs. However not with standing the rec-
ommended treatment for acute diarrhoea in-
cluding ORS and rapid re-feeding is increas-
ingly recommended, a study conducted in
Finland ' has demonstrated that OR had
been attempted in 67% of the children man-
aged at the outpatient department and in 65%
of those admitted. The total energy intake
was medially two-thirds of that recommend-
ed for the age group, suggesting that today if
OR has become accepted in the management
of acute diarrhoea, the rapid realimentation
is not yet equally accepted. The same conclu-
sion is reached by the results of a written
questionnaire distributed at two pediatrics
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annual meetings in Israel:!> most pediatri-
cians (83%) used ORS for treatment of de-
hydration in acute diarrhoea, but 60% of pe-
diatricians believed that full-strength feeds
are inappropriate in the presence of diar-
rhoea, and 67% of them do not recommend
full-strength formulas. In addition, 37% of
the pediatricians stop feeding temporarily in
the presence of diarrhoea, in contrast to the
AAP guidelines.'® Moreover, there were no
differences in knowledge and management
practices among pediatricians graduating in
[srael, Europe, or the United States, and no
differences among pediatricians working in
an ambulatory setting or in a hospital. These
findings suggest that steps for implementing
the guidelines are needed in Israel and most
probably worldwide. ™ 18,

A diarrhoea that begins acutely but lasts
longer than two weeks may have other caus-
es and it is defined as persistent since it does
not respond to simple reydratation.!? Factors
that increase the risk of acute diarrhoea be-
coming persistent in developing countries,
include antecedent malnutrition, micronutri-
ent deficiency particularly for zinc and vita-
min A, transient impairment in cell mediated
immunity, infection with entero invasive
Escherichia coli and cryptosporidiitm, se-
quential infection with different pathogens
and lack of exclusive breast feeding during
the initial four months of life. In the develop-
ing countries persistent diarrhea was 45% of
total diarrhea deaths. The role of antimicro-
bial agents and individual micronutrients in
persistent diarrhoea reduces case fatality in
hospital settings to about 2-3%.2¢ In these
children diets providing modest amounts of
milk mixed with cereals are well tolerated
and those who fail on such diets providing
carbohydrate as a mixture of cereals and glu-
cose or sucrose hasten recovery. To day chil-
dren who do not respond positively to NG re-
hydratation and after early feeding do not
gain their original weight, need other labor-
atory examinations to exclude proteic malnu-
trition or HIV infection. In the Burkina Faso
these children have a short life despite med-
ical attention.2!

In conclusion rehydration therapy is the
key treatment in the management of acute

Luglio-Agosto 2000



EFFECTIVENESS OF FORCED REHYDRATION AND EARLY RE-FEEDING IN THE TREATMENT OF ACUTE DIARRHOFEA

watery diarrhoea, whereas antibiotics play a
vital role in the management of acute invasive
diarrhoea. Rehydration may be done either
by the oral or intravenous routes with
Ringer’s lactate depending upon the degree
of dehydration. Forced NG rehydration with
salt solution of WHO formula may represent
a safe alternative for OR therapy in devel-
oping countries and also worldwide.
Antibiotic therapy is beneficial for cholera
and shigellosis only, while antiparasitic agents
are indicated only if Endoamoeba,
Trichomonas or (. Lamblia are present.
Antidiarrhoeals are of no benefit for the treat-
ment of acute diarrhoea. Appropriate feeding
during diarrhoea is recommended with ben-
eficial outcome. HIV screening is necessary
in the presence of persistent diarrhea which
does not respond to early rehydratation and
re-feeding with appropriate cereal mixture
based on flower of millet, protein of soy
bean and peanut butter.
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Efficacia della idratazione forzata e della precoce realimentazione
nel trattamento della diarrea acuta in area tropicale

Le malattic diarroiche hanno contribuito in manie-
ra determinante all'incremento della mortalita e
morbilita dei bambini nel mondo. Si stima che nei
paesi in via di sviluppo piu di 5 milioni di persone,

Vol. 32, N. 7-8

la maggior parte dei quali sono bambini, muoiono
ogni anno come conseguenza della diarrea. Nei pae-
si sviluppati il problema € meno rilevante: dall’eta di
5 anni il 6,5 % dei bambini con diarrea negli USA
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