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INTRODUCTION

A cautious estimate in the beginning of the
1980s concluded that approximately 4.6 mil-
lion children under 5 years of age in develop-
ing vountries die from diarrheal diseases each
vear and the annyal number of diarrheal epi-
sodes in this age group is above one b+lion.!
Althouzh the majority of diarrheal ep'sodes
are not severe and may not require specific
intervention, a large aumber are potentially
fatal. Icentification and proper management of
the severe episcdes is the most urgent targer of
control efforts, while preven:ion of all mild
episodes is of lower priority.

Approximately two-thirds of diarrheal deaths
are aitribulable lo dehydration and, therefore, pre-
ventuble by adequate Auid therary. Introduction
and worldsvide implementation of oral rehy-
dration therapy (ORT) has had a significant
impact in reducing diarrheal mortality, al-
though exact figures are diificult to obtain.
Moreover, aiter initial success, progress seems
to have slowed down in recent years.

The remaining one-third of diarrheal deaths
are due to a numter of causes, and no single
intervention is available to prevent them.
These deaths include those from shigefiosis
with septicamia and various gastro-intestinal
complications and deaths from measles-usso-
ciazed diarrhea. Persistent and prolonged diarrhea
may follow an episode initiated by any of a
variety of enteropathogens. Loss of nurtrients
associated with persistent or repeated diarrhea

results in malnutrition, failure to thrive, in-
creased susceptibility to secondary infections,
and ultimately death.

CAUSAL ORGANISMS AND
DISEASE ENTITIES

The enteric pathogens causing acute diarrhea
in developing zountries are largely the same
that are encountered in developed cour.tries,
but their proportions are different. In general,
bacterial pathogens are more important in
countries with poor hygienic conditions.
Rotavirus is an important pathogen in devel-
oping as well as developed countries, but in
devefoping countries it is outnumbered by the
excess of bacterial pathogens.

Regional differences in the etiology of acute
diarrhea of children are relatively minor.
Rather, several longitudinal etiology studies of
acute diarrhea have revealed a surprisingly
similar distribution of causative organisms in
different parts of the world.2 Many entero-
Eathogens are frequently found in the stools of

ealthy children, and detection of a potential
pathogen from a patient dces not necessarily
imply a causal relationship with diarthea.

Even though an etiological agent can be
determined in 70-80 per cent of cases of acute
diarrhea in developing countries, microbio-
logical diagnosis is seldom required for case
management. The same general principles
of management are applicable in most cases
of acute diarrhea, regardless of etiology.
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Table 15.1. Main causative orsanisms of acute diarrhea in developing countries.

Pathogen Significance
Rotavirus Cver 800 CO0 deaths,year

20% of diarrheal mortality in age grcup 6-24 months
Shigeilae Cver 500 000 deaths.'year

Dysentery, watery Ciarrhea
Enterotoxisanic E. coli (E7C) Over 500 0G0 deaths/year

Mast cases in chiidren under 2 years of age
Vidrio choleras Cver 100 C00 deaths/year

Pandemic spread from Asia to Africa to Latin America
Camaylopacer jejuni Significant pathec;en in infants under 5 months cf age

Ente.cpathegenic £. coli (EPEC)

Signuficant pathogzn in infants under 5 months of age

Salmonerla sg.

In transitionas’ urban areas

Knowle 1ge of etiology is needed, however,
to plan preventive measures and, especially,
for development of vaccines.? The most com-
mon etiological agentsara listed in Table 15.1
and discussed briefly below.

Rotavirus

Rotavirus is the single most important causal
agent of acure wart.ry diarrhea leading to se-
vere dehydration. Retavirus disease is char-
acterised by vomiting, fever, and profuse
watery diarrhea; chis cocbination rapidly re-
sults in dehydration and necessitates a visit
to treatment centre, if accessible. Because of
the severity of the dinica] picture, rotavirus
is over-represented in hospital-based etiolog-
ical studies, in whichit may account for up to
40 per cent of all cases. In contrast, in comrmu-
nity-based studies the etiological role of rcta-
virus is less than 10 per cent of all episodes of
diarrhea.

The typical age for rotavirus diarrhea is
between 6 and 11 months of age, but in de-
veloping countries ases begin from 2 months
and extend beyond 2 years of age. In the age
group 6-23 months rotavirus has been esti-
mated to be responsible for 30 per cent of all
diartheal deaths.3

Rotavirus disease typically occurs only once,
but in developing countries symptomatic
reinfections are more common than in devel-
oped countries. In temperate climates rotavi-
rus occurs seasonally with a peakin the cold
season; in tropical countries seasonal varia-
tion is less clear or absent. Lack of seasonal-
ity may also be a sgn of poor hygienic
conditions and faeral-oral spread, in contrast
to aerosol transmission thought to occur in

developed countries. In some countries there
are two patterns of rotavirus disease: for exam-
rle. in South Africa rotavirus occurs seascnal-
v in the white population and year round in
the black population.

Group B rotavirus is a distinct agent that
has caused large ourtbreaks of acute diarrhea in
China, but not elsewhere. Most of the cases
have been in adults, hence the name adult
rotavirus. Other viral agents appear to play
only a minor rcle in acute diarthea in develop-
ing countries.

Escherichia coli

Enterotoxigenic E. coli (ETEC) are found in 7
to 50 per cent (average about 20 per cent) ot
cases in hospital- or clinic-based etiological
studies of acute diarrhea in developing coun-
tries.2 ETEC may be after rotavirus the second
most common cause of dehydrating diarrhea
in young children, particulasly in children
under 2 years of age; by age 5, children in Je-
veloping countries have generally acquired
immunity to these bacteria. In contrast, ETEC
cause traveller’s diarrthea among visitors to
developing countries even in adult age, due
to lack of immunity.

Two types of ETEC toxins, LT (heat-lable)
and ST (heat-stable)} can cause diarrhea.
Phenotypically, the bacteria may be ST only,
LT only or both ST/LT. To cause diarrhea,
ETEC must first adhere to the gut mucosa
with colonisation factor antigens. These anti-
gens appear to be targets of acquired immu-
ruty to ETEC and hence potentiaily useful in
experimental vaccines.

teropathogenic E. coli (EPEC) also cause
diarrhea in developing countries, but only in
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the first months of life. Later, EPEC are fourd
as commonly in healthy controls as is in pa-
tients with diarthea.

Shigellazs

Shigellosis commonly refers to dusentery, the clin-
ical picture of which includes fever, abdominal
cramps and bloody diurrhea with frequent, small
and mucoid stools. Dysentery may be com-
plicated by convulsicns, paralytic ileus, septi-
cemia and hemolytic-uremic syndrome, and
may lead to persistent diarrhea and protein
losing enteropathy. More than 360 CCO chil-
dren, mostly under the age of five, die annu-
allv from the various co:rplications of
shugellosis. In additicn, Shigz{lse cause watery
diarrhea, accounting for 10-20 per cent of cas-
es of acute childhocd diarthea in treatment
centres.

Both S. flexneri and S. dysenterive 1 are im-
portant causes of dysentery in developin
countries. In 169, 5. dysenterze 1 reappeare
aiter several decades in Central America, start-
ing a new pandemic. Shizellosis is one of the
few diurrheal infections in which anubrotics
are indicated. The bacteria are often resistant
to several common antibiotics, and the choice
of antimicrobial therapy may pose 1 difficult
problem. In developing countries bioody
diarrhea (dysentery) should be regarded as
suggastive of shigellosis and treated with anti-
microbials without waiting for laboratory con-
firmation. Local knowledze of antimicrobial
sensitivity is helpful for the choice of druyg
(Table 15 3). If available and affordable, new
fluorokinolones are the mast effective agents
against multiply resistant shigellae.

Salmonellae

In contrast to the great public health signifi-
cance of Sulmonella sp. in developed countries,
Sulmonellae are generally not regarded as sig-
nificant causative agents of diarrhea in devel-
oping countries. However, this may te true
only for rural conditions, whereas in urban
areas where processed foods are used the
etiological role of Sulmonellae in childhood
diarrthea may be significant.

Apart from diarrhea, Sarmwnellse cause a dis-
ease endty called enzeric ‘rer. When caused by
S. typhi the disease is typhoid ferer, but a simi-
lar clinical picture may be associated with in-
fection by 5. paratypiti and occasionally other

Salmonellse. Clinical symrtoms include fever,
abdominal pains, headache, and cough, and
clinical signs include coa:ed tongue, splenom-
egaly, rales in lungs and reladve bradycardia.
Usually there is no diarrhea.

Typhoid fever, althougzh not a diarrheal dis-
ease, is transmitted by conmaminated food and
water like other enteric infections. In devel-
oping countries the source of infection is more
often food than water, and open kitchens on
street sides, which are coounion in many de-
velopinz countries, often transmit the disease.
Typicai.y, school-age children are insected,
but typhoid fever occurs from age one on-
wards, Typhoid fever s endemic in large J)ans
of the world and carries an estimated death
tell of 300—6C0 OCC per vear.

Campylobacter

Campylobacter infections are very common
in deveioping countries. The source is often
chickens that run freely arcund human
dwellings. Immunity aprarantly develops at
an early age and Campviobac:zr jejuni is usu-
ally established as a causal agent of ac..te
diarrhea only in infants less than 6 months of
age.

Vibrio cholerae

Cholera is endemic in the Indian subconti-
nent, where the classical biotyre cf Vibriv
cholerae is encountered. The epidemic type of
cholera that occurs in large parts of the world
Asia, Altica and South America is caused by
bictype: El Tor. The El Tor pandemic (the sev-
enth} begxn in Indonesia in 1961 and contin-
ues to spraad. An estimated 120 000 deaths
are caus.d annually by cholera, one-third of
them in childrun under five, a quarter in chil-
dren aged 5-14, and the remainder in adults.?

The number of cholera cases and asscciated
deaths are Jdifficult to estmate since many
countries intentionally urderrzoort cholera.
When cholera broke out in the coastal region
of Peru in 1991, exact figures were obtained. In
1991 there were 566 223 cases and 3893 deaths
(case-fatality rate about 1 per cent) reported to
the WHO by ten Latin American countriesd

Today most cases of cholera ars manage-
able with CRT, although intravenous fluid
therapy is commonly aprlied in specialised
treatrment centres., In additon, antimicrobials
are routinely given.
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Table 15.2. Ger.eral principles of case
management 3f acute diarrh2a.

1. OAT = cral rehydration therapy

= Correcticn of fluid daficit: ORS 70-100 mlkg
by ‘aeight in 4- 3 hours.

-~ Paplacement of continLous fluid losses:
CRAS ta substitute lor stoal valume and
vemiting.

2. Diutary management

- Blreast-feecing must net be interrupted.

- Start leecing according to age as soon as
ciinical signs of dehydration disagpear, and
continue feeding aven if severe diarrea
persis:s.

3. Antimicrobials
= Should be used only in special
circumstances: dysentery, enteric fever,
cholera.
4. Anti-diarrheal drugs
- Shculd Ee generally avoided.

CASE MANAGEMENT OF ACUTE
DIARRHZA

The general principles of case management
(Tabie I5.2) are applicatle to most cases of
acute diarchea regardless of etiology and
pathogenetic mechanisms.3

Dehydration

Recogniticn of dehydraticn and its correction
is the drst priocity in the treatment of acute
diarrhea. Not all diarrheal episades in devel-
oping countries are associated with dehydra-
tion and, consequently, do not require
rehvdrtion therapy. However, promotion of
the basic ccneept that diarrhea and vomiting
are likely to result in life-threatening dehy-
dratdion continues to be of great importance.
This educational promotion should be aimed
at all levels from families to doctors.

Clinical signs of dehydration (Figure 15.1)
include: sunken eyes, thirst and dry mouth, a
sunken fontanelle in inrants, reduced skin tur-
gor, low urinary output, lethargy and apa-
thy. In severe cases the patient can go into
hypovolemic shock with cold sweat, a fast
and weak pulse and reduced consciousness.
This happens when the dehydration is equiv-
alent 10 a loss of 15 per cent of body weight.
Young infants may lose more fluid before crit-
ical signs appear. However, an exact estima-
tion ot the degree of dehydration is difficult

without information about the child’s weight
before the diarrheal episode; this is usually
unavailable. On the other hand, oral renydra-
tion can be carried out safely and effectively
without knowledze of the exact degree of Jde-
hydration. The WHO nov recognises two in-
tensities of dehydration, based on :linical
signs: 1) soma degree of dehydration; and 2)
severe dehydration. Clinical signs to assess
the s:verity of dehydration are listed in Tabie
15.3.

Most episodes of dehydration are isotonic,
that is the child has lost water and electrciytes
in the same proportion. However, hypertonic
and hypotonic f r.ydration can also occur and
are more common in developing than devel-
oped countries.

Hyperionic dehydration occurs in young in-
fants who are not breast-fed but receive com-
mercial milk substitutes and carbohydrate-rich
foods. It is characterised by central nervous
system symptorss, such as irritability and rest-
lessness. Such a child is severely ill even
though he has not lost much weight. These
cases are manageable by ORT but the rehy-
dration should Se done at a slower rata.b

Hypotonic denydration is common especialy
in severely malnourished child-en, or when
rehydration has been attempted with plain
water, teas, or herb infusions. Treatmernt is
not much different from isotonic dehydra-
ticn.6

ORS

The physiological princirles of oral rehydra-

tion, established in the 196Cs, include: 1) water

is absorbed frem the intestire together with
DANGER SIGNS OF DEHYDRATION :N THE CHILD

Sudden WG |08 S =ty skin pmnch goas back slowiy

sunksn eyss ==y

sunkan fontanetle
In ntants

ary mouih, thirst

Figure 15.1. Signs cf denhydraticn in a child {cour-
tesy of Dr M. Merson, WHO Diarrhoeal Diseases
Cantrol Programme).
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Table 15.3. Clinical signs to assess the severity of dehydration.

Sign M dehydration

Mild/moderate Severe
Patiant's appearance  weil, alert * restless, iritable * uncenscious or limp, or too
weak to movae or drink (shock)
Radial pulse normal rapid * very weak or absent
Thirst nct thirsty scme thirst or * very thirsty

® thirsty, drinks

dnnks poorty, or

eag:rly not acie to drink
Eyes, fontanelle ncmal, siightty sunken, sunken, dry ayes,
lears present lears present or absent tears absent
Urine flow ncmal decreased none for several haurs
Skin elasticity ncrmal less than normal, pcor. skin pinch
* san pinch gces back  goes back very slawly
scmewhat sicwly
Mouth and longue mecist dry very dry

Hands and fest

warm or slightly ccid  siightly coid

cold, usually moist ar.d pale

’ Escecialy srcorart s:gns. Twa 2¢ mars siges in tha column, including at 3ast one aspac.aly mgorant sign ("), incicales m «mog-

SR Cr S&vere Jeryuracon.

scdium (Na+), hence salt is requirad in the
soluzon; 2} absorzdon of sodium is coupled
with abser - on of organic substarces like glu-
cose, amin. acids or dizeptides. For this rea-
son the solution should contain an orzanic
molecule, usuaily glucese; 3) for maximal ab-
scrption of water, :cdium and glucese should
be present in approximately equimolar pro-
porticrs.”

Base:d on these principles, a consensus was
reached in the 19/Cs icout a formua, which
since then has been the ORS (oral re::vdraton
sa:'s) recommended by the WHO ard
UNICES \Table 15.4). The composition of this
ORS is a compromise between high sodium
solutions required for the ‘reatment of chole-
ra wnd those of lower sodium concentracicn
which would be sufficient for treatment of
non-cholera diarrhea.

Thus the ORS-WHO may be regarded as a
universal, .l-purposa, solution; but does not
mean that :z is the opemal soluton. However,
it is important to have a sir«le acceptable for-
mula hat can. be recommen.Jed and promoted
worldwide. ORS-WHO is an extremely safe
therapeutic tool: over two billion units of ORS
have been administered without serious com-
plications.

ORS-WHO with its relatively high concen-
traticn of sodium (9 mmol/1) is partcularly
suitacle for reatment of cholera, in which the
loss of sedium (and chloride) is greater than in

other types of diarchea. The relativelv high
scditm content al:0 makes ORS-\WWHO suit-
able for the cerrecticn of the sodium deficit
that usually davelops in the initial days of
acute non-cholera diarrhea.

ORS contains a small amount of potassium
which will correct only partially the potas-
sium dericit of diarrhea that has developed if
d:arrhea lasted for several days or the potas-
sium dericit that is sharacteristic of severe mal-
nutrition. However, since oral rehydration
shou!d be accomplished within 4+-12 hours,
the remaining potassium deficit can be reolen-
ished with the introduction of foods, paiticu-
larly fruits and vegetables.

Citrate acts as a base precursor and helps to
correct acidosis scorer than rehvdration alone
would do. The ORS formula originally rec-
ommended by WHQ contained bicarbonate
instead of c:trate; however, even when packed
in sachets, bwcarbonate absorbs moisture when
kept in a warm and humid environment, com-
mon in developing countries. Citrate keeps
much better and has substituted bicarbonate in
ORS for logistic reasons. Even so, also the bi-
carbenatecentaining formula continues to be
endorsed. This is the onlv change that has
been made in the composition of ORS over
the pasc 20 years.

Several modirications of ORS have been at-
tempted in the last decade. A so-called super-
ORS, which contained various amino acids in
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Table 15.4. Composition of oral rehydration salts solution (ORS).

Standard ORS recommended by the WHO and UNICEF

Compaosition in mmol/l Recipe lor preparation
Na+ 80 NaCl 35g
Ks 20 KCI 15g
C- 80 Na-citrate* 29g
citrate 10
glucose 111 Glucoset 2009
Total osmolality 3 Water 1000.0 mi
Hypotonic ORS {not officially endorsed by the WHO)
Composition in mmol Recipe for preparation
Na+ €0 NaCl 189
Ke 20 KCI 1Sg
Ct 50 Na-citrate* 299
citrate 10
glucose B4 Glucoset 15.1g

. Total osmeiality 224 Water 1000.0 mi
*Trisodium citrata dibydrata
tAnhydrous glucose

addition to glucose, has been abandoned. Rice-
based or cereal-based ORS are actually some-
what more effective than the standard ORS.$
These can be made locally, and rice-ORS is
also available as dry powder. Disadvantages
of rice-ORS include larﬁe size of the package,
jelly-like consist when reconstituted, and
relatively short shelf-life.

A recent improvement has been the discov-
ery that a hypotonic ORS has better absorp-
tion properties than an isotonic solution.?
Although it has not been officially endorsed
by the WHO, the use of hypotonic ORS has
given good results in the treatment of dehy-
dration due to non-cholera diarrhea. One
formula for hypotonic ORS is presented in
Table 154.

Home-made salt-sugar solutions are widely
used as substitutes for ORS. These are accept-
able altermnatives for home use to prevent de-
hydration when ORS is not available, but are
inadequate for treatment of dehydration at
treatment centres, except in emergency. The
use of home-made solutions has been often
associated with hypermatremic complications.

ORS is usually packaged in aluminium sa-
chets (Figure 15.2). On reconstitution the con-
tents of a sachet is mixed with 1 litre of water.

Oral rehydration therapy (ORT)

In developing country conditions it usually is
not possible to calculate the degree of dehy-
dration at the onset of therapy. Fortunately
this is not essential with the use of ORT, as
ORS is extremely safe within a large dose
range.

In all cases of moderate and moderately se-
vere dehydration it is customary to give with-
in the first four hours between 70 and 100 ml
of the reconstituted ORS per kilogram of body
weight, ::Fending on the degree of dehydra-
tion. In milder cases, 50 ml per kilogram may
be sufficient. These amounts of ORS should
be given in small quantities at few minute
intervals. If too much ORS is given, some peri-
orbital puffiness may appear, but this is by no
means dangerous and will soon disappear.
Plain water may be given to substitute up to
one third the volume of ORS. Breast feeding
must not be interrupted during ORT.5

The success rate of ORT can be as high as
99 per cent, but to reach this figure it is neces-
sary to be patient and continue giving ORS to
the child. ORS may be given from a cup or
with a spoon, in small volumes each time. In
case of vomiting a pause of 15-30 minutes is
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Figure 15.2. A sachet of ORS prepared for distri-
bution by UNICEF,

acceptable, but after that another try must fol-
low. In practice, the person who gives ORS is
usually the mother, often supervised by health
care personnel. Children who vomit constant-
ly or cannot drink may require rehydration

ough a nasogastric tube, using an intermit-
tent drip.

After initial rehydraticn, ORS should be giv-
en to compensate for the volume of fluid lost
in diarrheal stools and vomit. The amount of
ORS required may be about 100 mli cf;?lr
kilogram of body weight per dav for most chil-
dren, but it can be two to four times higher in
cases of severe diarrhea.

ORT, using the WHO formula, is suitable
for the management of all types of dehydra-
tion. In cases of hypertonic dehydration (es-
pecially if serum sodium is known to be 160
munol/l or above), rehydration must be slow-
er, and the required volume of fluid should
be given in 12 hours rather than four hours.5
The same is true in the case of severely mal-
nourished children.’

Drug treatment

Symptemate antidiarrheal drugs are usually not
recommended for the treatment of acute diarritea
in children, Some antimotiiity drugs such as
opiates and loperamide mav cause paralytic

ileus and death in children. Drugs that im-
prove the consistency of stools, such as smec-
tite, are advocated by some as it is believed
that normalisation of stools may encourage
mothers for better feeding during a diarrheal
episode. However, there is no consensus on
this issue,

In addition to established pharmaceuticals,
many traditional antidiarrheal substances usu-
ally derived from herbs are widely used. Most
are of questionable purity, and the pharmac-
ologically active component is often not
known. Some of these agents have been inef-
fective when investigated in controlled trials.
In some areas, belief in local antidiarrheals
may be so strong that they should be toler-
ated as fong as the treatment guidelines shown
in Table 15.2 are otherwise followed.

Perhaps the greatest problem associated
with the widespread use of antidiarrheals is
the cost, as drugs divert resources and atten-
tion from ORT and nutritional therapy. One
approach to this problem is education of drug
dispensers and, possibly, an increase of the
price of ORS in the free market, to allow sales
at a profit. It is believed that such measures
might encourage drug retailers to promote
ORS, rather than antidiarrheals.

Antimicrobials are not effective in uncomplicat-
ed acute diarritea and thetr use should be discou-
raged. In contrast, antimicrobials are indicated
in dysentery, cholera and typhoid fever. The
drugs of choice and their altematives are given
in Table 15.5.

NUTRITIONAL THERAPY

Adequate dietary management during and af-
ter diarrheal disease is very important in order
to:10.11

1) Reduce or prevent the damage of intes-
tinal functions induced by withholding food.

2) Prevent or decrease the nutritional dam-
age caused by the disease. Even though ap-
petite is reduced, most children will eat
amounts of food that are nutritionally impor-
tant, and significant proportions of nutrients
are absorbed during acute and persistent
diarrhea.!0

3) Shorten the duration of the disease. Many
foods that are commuonly eaten in developing
countries produce this effect, especially in
acute diarrhea.!10.1t This reduces the risk ot de-
hydration, makes the children more comfort-
able, and reduces the caretaking chores of their
mothers.
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Table 15.5. Antimicrobial herapy for acute bacte-
rial gastroenteritis.

Disease Allemative Comment
antimicrobials
Dysentery | co-trimoxazole |bloody diarrhea
ampicillin is usually due to
ciprofloxacin® | shigellosis
Typhoid
fever chloramphenicol ; antibiotics are not
co-trimoxazole | required for saimo-
ciprofloxacin® | nellosis without
enteric fever
Cholera |[tetracycline furazolidone is rec-
furazolidone ommended instead
of tetracycline for
chiidren under two
years of age
Traveller's
‘diarthea |co-trimoxazole
doxycycline
ciprofloxacin®

“Other fluorokinolones may also be used

4) Allow catch-up growth and a return to
good nutritional condition during convales-
cence.10.12 This is especially important for chil-
dren who live in unsanitary environments,
and go through recurrent cycles of disease -
poor dietary practices - disease.

Worsening or persistence of the disease due
to food intolerance is not a frequent occur-
rence. Misconcepticns among the general pub-
lic and many health workers may lead to the
reduction or rejection of the milk intake, in-
cluding interruption of breast feeding, and of
the intake of many common foods, based on
the belief that their lactose, fibre or fat con-
tents make the diarrhea worse. This is very
unfortunate, as it is often necessary to offer
familiar and palatable foods to overcome a
sick child’s low appetite.

Economic constraints are an important
cause of poor dietary practices during
diarrhea. Some of thefoods often recom-
mended by doctors are too expensive for
many families. Emphasis should be placed
on foods commonly available in low-income
households.10.12

Breast milk is the food of choice for infants.
In addition to its nutritional qualities, it is as-
sodated with improvement in fecal water out-
put, number and consistency of stools, and
duration of diarrhea.

Cows’ milk is well tolerated by most chil-
dren with diarrhea, including infants under
6 months of age who are fed milk-based for-
mulas at the usual concentrations. Even chil-
dren with some degree of intolerance do not
have problems with small volumes of milk,
either alone or as part of a mixed diet, In iden-
tified cases of lactose intolerance when it is
desired to reduce milk intake, the recommen-
dation should be to mix the milk or substitute
part of it with another nutritious food, rather
than to dilute it with water. In these cases it
must be clearly explained to the mothers that
fullstrength milk can be given when diarthea
disappears, and that it is usually well tolerat-
ed during convalescence. When they are cul-
turally acceptable, fermented milks and
yoghurt are good options for lactose intoler-
ance patients, or for children whose mothers
are reluctant to use regular milk. It should be
noted, however, that many yoghurts have as
much lactose as unprocessed milk.

Many cereal-b els and paps are read-
ily accepted by mothers of children with
diarrhea. Rice is probably the cereal used by a
wider variety of cultures. Other good cereal
products that have been fed as gruels, paps
or solid foods, are from maize (flour, dough,
tortillas), wheat (flour, toasted grain, bread,
noodles) and sorghum (flour, dough).

Good results have been obtained with mixed
diets, largely of vegetable origin, previously
thought to be inadequate for children with
diarrhea because of their high fibre and fat
content, or because they included products
such as lentils and black beans.1%-12 Table 15.6
lists some examples. Good protein quality has
been achieved by combining cereals with puls-
es, using mixtures of vegetable flours, or add-
ing food of animal origin. Energy density has
been increased with vegetable oil and sugar.

Practical recommendations

1) Food should be offered m§umtly, six to
seven times daily to infants under 1 year and
five to six times to older children, or more of-
ten if the child’s appetite is markedly de-
pressed. The mother and other care-givers
must be patient and understanding to over-
come the lack of appetite.
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Table 15.6. Examples of diets prepared with local
foods, well tolerated by most children with diarrhea.
Vegetable oil and sugar are added to increase en-

ergy density.

Milk and vegetable combinations
Milk, and wheat noodles
Milk, potatoes and carrots
Milk and chickpeas
Mik and com
Milk, rice and lentils

Other animal foods, with or without vegetables
Minced chicken
Chicken, rice and pulses
Fish, rice and banana
Egg and rice

All vegetable diets
Rice, pulses and banana
Corn-cottonseed flour, rice, com, beans
Wheat, peas, carrots
Com and cowpea.

Mixed diets

Chicken, lentils, rice, egg, milk, bread,
bananas

Com, beans, egg, bread, vegetables, with
or without com-cottonseed flour

Com, beans, rice, egg, bread, chicken, fruit,
vegetables and com-soy flour or com-
coltonseed flour

2) Most children with diarrhea tolerate well
cows’ and other animals’ milk. Practical
advises for their use include: a) feed the type
of milk used by the child before the disease; b)
when skim milk is used, increase its energy
density with 2 ml vegetable oil or 4-5
sucrose per 100 ml; c) feed full-strength (undi-
luted) milk and milk-based formulas - if signs
such as increased volume of stools, weight
loss, vomiting or dehydration appear, mix full-
strength milk with equal amounts of other
foods for one or two days, followed by full-
strength milk; d) soy- and chicken-based for-
mulas, other non-dairy foods, yoghurt or
low-lactose milk can be used for chil with
intolerance to milk or lactose - availability,
cost and cultural acceptance must be consid-
ered before recommending them; and e)
tolerance to milk must be assessed again dur-
ing convalescence in those children who were
intolerant during diarrhea. Milk should be re-
introduced in their diet according to the re-
sults.

3) Many local animal- and vegetable-based
diets, which include cereals, some pulses,
hard-boiled eggs, ground chicken meat, fish,
sugar and vegetable oil, are well tolerated and
assimilated during diarrhea. Some of these
diets reduce the duration of the disease. Diets
that will make stools appear more normal may
influence mothers to accept the recommended
feeding practices.

4) Good feeding practices are particularly
important during convalescence to allow
catch-up growth and nutritional recovery.

PERSISTENT OR PROLONGED
DIARRHEA

This term refers to diarrheal episodes of pre-
sumed infectious etiology that have an un-
usually long duration. It does not include
chronic or recurrent diarrheal disorders of he-
reditary, dietary or other acquired origins,
such as gluten-sensitive enteropathy, mono-
saccharide intolerance, tropical sprue, blind
loop syndrome or the chronic diarrhea of

The definition of unusually long is arbitrary.
Most episodes of childhood diarrhea resolve
within one week or less, and the duration of
the disease follows a continucus distribution
that is skewed to the right. As Figure 15.3
shows, there is no clear breakpoint between
episodes of shorter and longer duration. Based
on the association of duration with impair-
ment in nutritional status and an increased
risk of death, most people define persistent
diarrhea as that which lasts at least 14 days.5

per cent of
episodes
20,

15 4

10

-
(o)
28 >28

7 “ 21
Duration of diarrhosa {days)

Figure 15.3. Frequency distribution of duration of
diarthea (compgositeé data from Guatemala, Peru
and Bangladesh).
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Incidence and consequences

Using this definition, about 10 per cent (range
3-23 per cent) of diarrheas in children from
developing countries become persistent,
especially among those less than 3 years old,
and more so among infants under 1 year.45
Due to their long duration, as many as half of
all recorded diarrhea days in a population
may be from persistent episodes.

Persistent diarrhea causes substantial weight
loss in most patients through a combination
of reduced appetite, prolongation of malab-
sorption and fecal loss of nutrients, and poor
—or suboptimal - dietary practices. It may be
responsible for about one-third to half of all
diarthea-related deaths. Case fatality ranges
widely, from less than 1 per cent in commu-
nity studies to 14 per cent in hospital-based
reports. From these epidemiological and clin-
ical observations it can be concluded that
while most episodes are not too severe, do not
require hospitalisation and have a low mor-
tality rate, severe cases have a high mortality.
Furthermore, since persistent diarrhea is a ma-
jor cause of malnutrition in developing coun-
tries, even the milder, non-fatal episodes
contribute to the overall high mortality rates
that are frequently associated with malnutri-
tion in these countries.

Causes and risk factors

The pathogenesis of persistent diarrhea is not
known. Several causes, probably in combina-
tion, have been proposed, including: infection
with specific enteropathogens, such as ente-
roadherent E. coli, enteropathogenic E. coli and
Cryptosporidium; intolerance to foods, mainly
milk or its lactose content; delayed recovery
of intestinal mucosal damage due to pro-
tein-energy malnutrition or vitamin A defi-
ciency; immunodeficiency, either primary or
secondary to malnutrition or to a recent
systemic infections; and, inappropriate use of
antibiotics.

It is not possible to foresee which children
with acute diarrhea will have a prolonged
spisode. Although there are controversies

t some of them, the risk factors more gen-
arally accepted include: young age, severe
protein—energy malnutrition, previous epi-
sodes of persistent diarrhea, acute diarrhea
within the preceding two months, and pres-
ance of blood and mucus in feces during acute
diarrhea. Of the infectious agents, enteroad-

herent E. coli (EAEC) with autoa%agregative
adherence have the strongest correlation with
persistent diarrhea. Moreover, infection with
two or more enteric pathogens, especially
with EAEC or Cryplosporidium is suggestive of
high risk.

The role of diet and feeding practices be-
fore the illness or during an acute episode
has not been clearly established. There are
some suggestions that diarrhea is prolonged
when it occurs shortly after the introduction
of non-human milk into the diet, or when
soy-based, low-fibre diets are used in the die-
tary management of acute diarrhea.
However, there is not enough evidence to
consider those foods as risk factors of persis-
tent diarrhea.

Management

The inability to provide a rational explanation
for most cases of persistent diarrhea has led
to empirical treatment of the disease. The most
important factors to consider are maintenance
of hydration and avoiding malnutrition.
Successful dietary management is usually a
compromise between the nutritional demands
of the patients, their altered intestinal func-
tions and the foods that are accessible and cul-
turally acceptable. In general, management of
persistent diarrhea includes:

1) Prevention or correction of dehydration,
as in the management of acute diarrhea.

2) Continuef feeding to correct or prevent
nutritional damage. Breast-feeding should be
encouraged. Diets rich in fibre and vegetable
fats do not seem to have deleterious effects.
Cows’ milk and milk of other animals may
be fed as part of mixed diets. Non-dairy diets
that have been successfully used in develop-
ing countries include minced chicken, and
mixtures of rice with egg (whole or egg
white), or of either rice or corn with pulses
(soy, beans, lentils). Energy density should
be raised in all those diets to about 250 kJ (60
keal)/100 grams with vegetable oil and sug-
ar.
Zinc and vitamin A supplements seem to
reduce the duration of diarrhea, but their effec-
tiveness has not been fully established. Blind
use of antibiotics is not effective, and they
should be given only in dysenteric persistent
diarrhea. Other pharmacological agents, such
as cholestyramine and antisecretory/antimo-
tility drugs, have given inconsistent results
and their routine use is not recommended.
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Mother feeding her baby with ORS-sciution in
Egypt. Photo: UNICEF/Sean Sprague

PREVENTION OF DIARRHEAL
DISEASES AND THEIR
CONSEQUENCES

The incidence of and mortality from diarrheal
diseases in develcping counties today is com-
parable to the situation in industrialised coun-
tries about one hundred years ago. Clean,
running, chiorinated water, sewage disposal,
sanitation, high standards of hygiene in food
processing, refrigeration and generally im-
proved nutrition of children have all contrib-
uted to the reduced incidence of diarrheal
diseases in developed countries, and access
to good medical management has controlled
mortality.

The WHO Diarrhoeal Diseases Control
Programme and other organisations have giv-
en first priority to the prevention of diarrheal
deaths, rather than prevention of cases, and
focused on promotion of ORT. The current
production of ORS-sachets is equivalent to
about 350 million litres per vear. Most of that
quantity is produced in developing countries.

It is estimated that ORS is accessible to more
than 60 per cent of children, and used in about
20 per cent of all diarrheal episodes. Other
forms of ORT are given in a further 10 per cent
of the cases.4

Further training on the use of ORT is re-
quired since currently less than 20 per cent of
health in developing countries have
received formal training on the subject. In ad-
dition to ORT, the training includes nutrition-
al management of diarrhea. Other target
groups for training are medical and nursin
students, pharmacists and drug sellers, and,
naturally, mothers. Promotion of adequate
feeding practices, including breast-feedin
and weaning foods, should be emphasised.
Other interventions that are likely to have an
effect on both the incidence and mortality in-
clude hygienic preparation and storage of
foods, vitamin A supplementation, and im-
provement of sanitary practices such as use
of latrines and hand washing.

Vaccines against diarrheal di may also
play a role in the prevention of diarrheal dis-
eases mortality, and morbidity, in the future.
Of the existing vaccines, measles vaccine cer-
tainly has a potential in reducing mortality at-
tributed to diarrheal diseases, since measles
is associated with diarrhea in some 20 per cent
of the cases. This potential has been estimated
between 6 and 26 per cent.14

Live oral rotavirus vaccine, based on rhesus
rotavirus, is being tested in field trials in both
developed and developing counties.!> Prelim-
inary results suggest that this vaccine is effica-
cious in the prevention of rotavirus diarrhea in
the USA, but not in Peru.

A killed oral choiera vaccine has recently been
licensed in Sweden and is available to travel-
lers. The vaccine has been tested in Bangladesh
where it showed over 60 per cent efficacy in
the native population.16

Tghaid vaccines could potentially have a
much greater use in developing countries than
currently is the case. Live attenuated oral ty-
phoid vaccine Ty 21a is licensed in a number
of countries and used primarily for the im-
munisation of travellers. A full immunisation
schedule consists of three or four oral doses.”

Even if effective vaccines against diarrheal
diseases become available, a final decision on
their use will be with the countries. The vac-
cines may be cost-effective in calculations, but
still not affordable to many developing coun-
tr‘i:‘es without substantial support from out-
side.
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INTRODUCTION

Malaria is one of mankind’s most feared and
serious afflictions that causes more morbid-
ity and mortality than any other human dis~
ease. About 55 per cent of the world’s
population is exposed to the infection which
exerts its toll mainly on the young and the
pregnant. Attempts in the 1960s to eradicate
the disease by spraving the anopheline mos-~
quito vector soan failed as insecticide resis-
tance developed. Now the mosquitoes have
shifted to new ecological niches as man
becomes increasingly urbanised or as large
scale irrigation has been extended. A further
complication has been the rapid and wide-
spread development of drug resistance in
many areas of the world resulting in an added
threat not only to local inhabitants but also to
invading armues, tourists and travelling sales-
men. The situation is deteriorating rapidly in
many parts of the world. P. falctparum, the
deadliest of the malaria parasites, kills alone in
Africa 1-2 per cent of its children and is
responsible for at least one million deaths each
year.

PARASITES AND ANTIGENS

Malaria in man is due to infection with either
Plasmodium falciparum, P. malariae, P. vivax or
P. ovale. P. falciparum is the most common and
most virulent species as it multiplies most rap-
idly and is able to sequester in small blood
vessels causing damage to the brain and other
organs. The others seldom cause death but

can be difficult to cure because of relapses due
to cryptic forms in liver or red cells. The infec-
tion is caused by the bite of an infected female
Anopheles mosquito. Each parasite has a dis-
tinctive morphology and characteristic anti-
gens at each stage of its life cycle which takes
place in both the mosquito and in the liver
and blood of man (Fi 16.1).

The developmental characteristics of the
four species differ (Table 16.1). P. falciparum
does not have a secondary liver cycle, and
relapses are thus unknown after treatment has
eradicated the parasite from the blood.

The parasite releases a toxin which is rsg\;ocn}:
sible for the fever. This is a phospholipid whi

Figure 16.1. Lile cycle of human malarial para-
sites.




