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Intreduction

With the advancement of management and
investigations, acute diarrhova is nol consid-
cred 1o be dreadiul when rehydradion aid el
appropriate antibiotics ae available, Butcon-
siderahle difficully is encovniered 1o manage

a case of persisient diznrhoei (PE) breeause of

multiple pathophysiological che Hges OUCaring
in gastrointestinal sysiem (md metabolisim of

“the patients. In_carlier stuclios maortality in

persistent disrrthoeit wis s high as 508"
Although the proportion of persistent diar-
fhoen patients is much lower than acute diar-
thoea, denth due Lo persistent dizirrhoen s
more than half (52%) of sotal disrrhoeal deaths
In Bangladesh, it has been shown thatmortal-
ity risk is 67 limes higher in patients with Y1)
and severe malnutrition.* In 2 slud\ in Brazil,
Victora et al* found tha death dueto persisient
diarrhoea was (2%, acute diarrhocit 28% and
dysentery was 10%. Risk of death increases
many fold il persisient dinrrhow patients wre
metnourishied S 1 is now generally agreed thitt
diarrhoea which continues for more than 2

weeks smay be delined as persistent cliar-

rhoea.® Without appropriale understanding ol

the underlying pathophysiology, it is difficult

16 recommend a generi! outling for the man-
agement of persistent ciarrhoen.”
'

Epidemiology

Conununity” based studies have showed
that in Ethiopia about 27% ot acute diarrhoea
continued for more than 3 wecks in children
between 12-23 months® In Bangladesh, Gue-
ek and some parts of Eihiopia, the inci-
dence is around 7%. During'hospital treatment
of acule disrrhoua, quite, a0 godd number of
children goes on o pcrsir&l(;'nl disrrhoen (> 14
kays).

- [ ¥ "
Factors that Determine Persistent
Diarrhoea

To date there are only a few studies on
identifying the predisposing factors for chronic
diarrhoca. Butitis known l:hz\l malnutrition has
strong refationship with, increased duraton
and severity of di m]mca reduced intestinal
enzyme activity and lo% of normal mucosil
integrity. Prolonged intestinal mucosal injury
has been postulated to maintain a viciouscycle
of malabsorption-osmotic diarrhoei-malnuiri-
tion.” Supplementary feeding, bacterial con-



tmination and environmentd unhygienic con-
- ditions are asothought tobe imponant ticlors
for continuation of diarthoeal episodes.

Diarrhoeu can persist in conditions where
pathogens of acute diirhoea persistand cause
diarrhoen.

a. Parasitic:

Giardiasis is o frequent cause of chronic
dizrrhocen in developing countries, Prolonged
adherence to duodenojejumal mucosa, mucosal
chumage, mech;mical barrier, competition far
nutrients and toxin sevretion may be the
mechanism of diarrhoca due 1o ginrdiasis,
Small intestinal hucteriad overgrowth s fre-
quently associied with malahsorption of nu-
trients" during ginrdinsis,

Cryptosporichinn has been identified 1o e
associied witlt few cases of persistent diar-
rhoen !

Amoehiasic is o known ciase of mucond
disrchoca which nay continue more than 2
weeks. !

Strongploides: stercoralis can couse pro-
tracted diarrhoen with protein losing
enteropaihy.

o Bacterial:

Recent studies show that acute diarrhoeal
puthogens can be isolated in about 60% of e
pcrsis'lcm disrrhoen paticnts but two studies
have =hown that only 1" of acie diarhoea
patthogens comtinue at 2 weeks of persistent

dizirrhoen in Rangladesh.™ This means the -

diarthoeal duration may he @ conseguence of
acule diarrhoed in some 6-8% of patients who
don't spontancously recover from acute din-
thoea.

Shigelosis, Salinonolla eteritis, FIEC,
EPEC, Campylobacter jejuni. Yersinia
citerocolitica, sleronioneas hydrophilia aind
Clostridinm defficile have been identified in
chitdren with persistent diarrhoen. The view

that some of the scute Bacterial pathogens may
b significanl_lylf more commaon in persistent
diarthoea patients compared to acute diar-
rhoen paticnts or healthy controls hai been
unconvincing in recent reviews and studies.™ ‘
Among those cryptosporidium®enteradhesive
I Coli. enterongrregative E Coli were isolated
more frequently, i b gL A
n H:lt]gl:':'l_lflhéél1,{hf-lel‘i‘ﬂii"y et lihrcribﬂé’cl that:

incidence of persistent diarrhoen was 0.8 per
child per year in young children. 1solwtion of
pathogens revealed that Enteroaggeregative £
Cofi was 24.4% in ]’I‘j paticnts compared 10
17.9% in
Enteroaggregative type of % Coli has been
iddentified us o significint pathogen of persist-

acute  diarrhoea  patients,

ent diarrhoea in children of East London.”
There were 7% C fefind in PD patients com-
pared 10 1% in acute diarrhoea paticnts, In
Linar peru, Lanate and his collegues reported
noditference in progx Mion of et ;p:ll hogens
between acute of persistent disen hoea. ™ Bagui
et al reported from Iji:mgludesh that diffuse
typ ol enter wdhesive FColi was higher in PD
patients (16.4 vs 10.3%). In Brazil, Wanke™
reported Ut Aggregative type of adherent £
Coli was present in 38% of P patients com-
pared to 18% in acute diarthoest, Penny'
reported from Pere that there was no differ-
ence in propottion ofipathugens similur to the
findings in the Gambia and South Africa.
Bhatnagar et af™ from Incia showed that
aerobic bacterial isolation from duodenum
was significantly higher in children with PD
compured 1o comrols(93.1 vs 71.4%, p <0.05).
In Bangliclesh, @ cohort of hospitalized .
patients with pcrsisi:q'hl dinrthoea, pathogens
were identified in 57% patients compared witl
67% in patients with acute dinrrhoea during
[987-89 in Bangladesh.® Entertoxigenic and
enteropitthogenic £ Cofi were isolated in 20%
of PI) and 8% of acule diarrhoea patients. In
these patients, 37% had single enteropathogens,
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208 had multiple pathogens and -43% had no

pathogens.

o Vired

Rotavirus dimrhova s very Trequent in
children. The isolation rate is as high as 50%
wmong the acole-disrhoen patient between
age 6 months 1o 2 vears in ICDDRR, 346 of
rotavirug dinerhoea Bsted more than 3 wedks
in Bangladesh?' Astrovirus has been isolied
in UK Meastes infection may be folflowed hy
prolonged diarrhoer due to mucosal dimage
and secondary infection with enteropathens
following the immune depression after mea-
sles infection.

Among other factors, nudnarition defined

a8 less than 2 z-seore of wi/ht had almost twice -

the higher tisk Tor persistent didrrhoen* In
Brazil children less 75% wiZage had signifi-
cantly higherattzick raie of PD OIS/ 18 vs 22/44,
P<0.02) and shorter chifdren <85 hi/age hadd
higher (9710 va 28/50, p< 0.04) attack rite.!
Depressed immune stitus has alsobeen shown
w be a signilicant sk factor for pessisient
diarrhoea#*“Malnousished children have heen
shown 1o have frequent atacks of diarrhoen

v

and more prodenged dinrrhoea® Malnou-
ished children also sutfer adonger from persist-
ent diarthoea. ™ -

There are some studies showing environ-

mental sanitation and feeding modes signifi-
canlly reluted 1o incidence of persisient diar-

rhoea. Unmoditied cows milk and bhufulo milk

lave caused prolonged diarrhoea in children
and appeared as ik factor for persistent
diarrhoea =+

Intestinal Mucosal Lesion in
Persistent Diarrhoca

In a1 Gambian study, Sullivan et al® de-
sertbed several types ol mucosal lesions, There
wits o “hyperplastic” type of lesion where

]
villus was normal hut crypl hypertroplty was

present. Infiliration of submucosa with
lvmohacyte was predominent with CD8 and T
lvimphocytes. There was another tinfilirative”
tvpe, where siall lymphocytes occdpied villuos
epithaliuim, The other type was a “destructive”
type where villi were completely destroyed
and Ivmphoid infiloarion was .s%e:en in the
crypts. All these mucosal changes did- not
carrelitle well with clinical presentation or
nutritional status of the children. Much of these
lesions could possibly relate with previous
feeding status or cmwom1hogeni¢ inlectionin
diarrhoeal episocdes, ‘ ‘
;

Malabsorption of Nutrients

During diarhoca.or as a consequence. of
diarrhoea, digestion of food ingr:cdi(:nls such
as carhohydrate, protein and Faand their
absorption cin be parially or severely im-
patred and produce either osmotic or secretory
dinrrhocaand e casual factor for persistence

of dizwrhoex.

Cerbohydiate

Digestion can be impaired clue 10 reduced
exocrine pancreatic {unction leading o re-
duced lamimd amylase which helps o hydro-
lyse oligosaccharides of more than 10
monosaccharide molecule. Decrease in brush
border enzyme alpha-glucoamylase leads o
inubility of breaking oligosaccharide bonds of
carbohydrates of less than 10 sugar molecules.

The commonest problem in brush boreler
disaccharidase deficiency includ@- reduction of
lachise, sucrase, maltase, and isomaliase activ-
itv. Luctase is the most valnerable enzyme
while sucrase is next 1o i, l,zlclo.\'_‘u malabsorp-
tion is frequently seen afier gastrointestinal
infection like Rotavirus diarrhoea when villous
tip wells are partally damaged. This phenom-
enan is called sccondary disnecharidase defi-
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ciency or transient Lictose niilabsorprion. In
most occasion the repair of the villous is quick
and milabsorption of carbohvdrate Inproves.
some of these patients especially the malnour-
ished ones can not have effective repair of
mucosal damage lesding o nalabsorption of
lactose which may aggravate diarthoea, In
these event berose Tiom cow™ milk cinnet e
“adequately digested or absorbed and passes
on to colon, resulting in lactose induced
osmotic dinrrhoea, Morcover, in colon, bacte-
rial fermentation produces lactic acid and gas.
Similurly other carbohvdiies are fermented in
colen into short chain orginic acids with
secretory propertics. The character of Lictose
malabsorption is some what unique in the
sense tha kclase activitv is early to reduce and
late to return to nomul level. Sucrose nudab-
sorption can also be o cause of persistent
dinrrhoen whicl is less frequent than lactose

malabsorption. Monosacchagide matabsorp-

tion has been reported in persistent diarhoea

but it is very rare and the origin muy be
congenital.

Ineffective villous repair or prolonged
mucosal injury in malinourished children ean
be potential cruse for persisient diarrhoea.
Even in absence of diirhoca, namourished
children have heen found to Tave significintly
reduced level ol lactase deficiency in Bangla-
desh' and in India® Studies m children with
PEM Dave shosen it mucosal danage with
Iyeush border and pancreatic enzyme: defi-
cieney is common*in children with oedemutus
malnutrition. A study by Jain et al® have
shown signilicanty reduced level of pancre-
atic enzyme levels especially lipase and amyluse
in children with severe malnutrition. Interest-
ingly. this study showed that protein splitling
enzymes are not so severely depressed imspite
of severe malnutrition.

The extent of the malabsorption in persisl-

-ent diarrhoen during feeding of diet has only

recently been describéd from Bangladesh. .
This study also showed that severity ol persist-
ent diarrhoea ie. purging rate per kg hody
weight and total gut transit time CLGTT) hits
significant positive relationship with absorp-

4 the ubove

tion of energy, protein and fat,
me nu(mr:d neial: ﬁ;hc batunce study of persis-
ent dlmhu i ,ciulh'n‘;, ficclmg of an efficient
diel, median coefﬁuenl of absosrption of

carthohydrate was 81%, nitrogen 53% and fat

-60% with a 1ol energy asorption of (8%.%

Highly significant role of nutritional status of
the persistent diarrhoda patients was estab-
lishied in 2 subsequent study which showed
that more nualnorished ja:uicnis(<65‘l4l wi/age,
<80 wi/ht, <90% ht/age or muac <11 ¢m )
showed further 30% reduction in nutrient
ahsorption leaving ()ni\f 50% of 1otal energy
absorption during persistent diarrhoea.”
!

Idli o

Malabsorption of fat hasheen an important
constraint for nutritional management during
persistent diaerhoe. Steatorrhoen can be due
16 insufficient pancreatic lipase or absorptive
defeat of fatty acid from the gut due to
disturbange in bile acid metabolism. Below a
critical concentration of bile salt (2 mmol/L)
micelle formation canhot happen thereby re-
ducing long chain fatly acid transport across
the mucosa. Malnourished children have been
shown o have severely reduced output in
pancreatic enzymes andd the most ol it is in
lipuse nelivity * In p;:rsislent diarthoea, di-
etary fat absorption may be decreased to 60%
and specially ;tmongiﬂw nutlnourished, this
may he as low as 44% in children with lower
(<11 ¢m) mid uppér arm  circumlerence
(MUAC) ¥ During malnutrition, due toreduced
hite acid pool fat absorption is incomplete in
addition to the fact that absorption in young
children helow one yewr of age is 80% wics

hest.

HEIP 19951 (Suppl)
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Profein
Net lhxuqmun of profein in persiten diar:
rhoea is seriously compromised. Compare 11ty
controls, it goes o down 1o 33% of median
Sand among those with MUAC Tess lh'm l'l
cm, protein absorption goes down to 33%
During malnutrition profeitse

eatic secretion is reduced. Redueed Lrypsin,
chymmrypsm and carboxypepliclise A have
been reporied from patients with exgcrine
pancreatic disorder other than cystic fibrosis.

In eystic librosis and other exocrine duficiency

lipase is consisienly deereised 2 Inaserics of

mntnourished children in India, it wus [ound

that luminal proteolytic cnzymes were less

impaired.’

Cow's Milk Protein Sensitive
Enteropathy (CMPL) and
Soyprotein Allergy

Cow's milk allergy oceurs usily before 6
months of age. P-lactoglobulin fraction in the
milk shows frequent antigenic simulaiion to

cause protein induced hypersensilivity re-

sponsible in most cases. buring nulnutrition

or diartchoedl episodes mucosal permeability
(paraeciular) incredses and in children with
decrensed seeretory lgA in the gul, antigen
uptakd is enhanced angd it viuses local inltan-
mation. It can lead 1o mucosal danage 10
deeper layer and infunmatory cells appear m
submucosi. Cireulimory milk protein antigen
cun stimulate further systemic manifestations.

Soy protein has also been reporied W canse

such protein hypersensitivity in children. With-.

drawal of milk responds with recovery. Milk
antibody and 1gE are incressed in the mucasa
in this milk prowin enteropathy. [n Malysia
anel Indonesia milk protein. eneropathy s
frequently encountered " Evenin k. CMPE

was reported to he a cause of protracted

Etivity !n p‘m-_‘
,mllk pmtcm

diarrhoea ™ Recently. Snyder’ has reviewed .
resulls of sceeertl studies onrele of cow's milk
proteinon persistent diarrhoea, and hus casted
doubs on the seriovsness of the problem. 18
.nppen-a |11 u unmudmecl milk protein has

is nlunp.uhy

Defective Bile Acid Metabolism

Hile ucids can enuse purgation and diar-

- vhoea by stimulating Auid and electrolyte

secretion from jejunum, ileum anel colon. Di-
hydroxvlated  (ehenodeoxye Imlu acid or
deoxyeholic acid) hile acids induce cholera”
like secretion through c-AMDP mediated mecha-
nism. It can increase membrane Epcrlnuuhilily
and can damirge the mucosat cells. Formation
of dilydroxy bile acids reduces enterohepatic
circulation of bile acids and leads to reduced
hile acied pool. increased presence of hile acid
in the colon produces ‘Choleric enteropathy’
with diarrhoga and carries an additional risk of
chulesterol gallstone disense, renal stone for-
mation and steatorrhoea 1 Obligate anacrobes
are capable of 7 dehydroxylation of bile acids.
I addition, deconjugation of bile acids cata-
fesed Dy bacterial Cholylamidises liberates
unconjugited mmpuun(ls prev umm, riicetler
soluhilization. However, thete has not been no
stuchy on hile acid composition and coneentra-
tion in porsistent diarrhoct,
!
Abnormal Bacterial Colonisation
of Intestine

Anamporti aspect ol the p;}ihophysio]()gy
of chronic diarrhoen includes bacterial coloni-
sation of the jejunum, ileum:and colon. In
breast-fed habies Tactobacilli and bifidus bac-
teria are present which suppress over growth
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of other abnormul hacteria, They are protec-
tive by hacterividal and neutrlising capiicity.
With supplementary [eeding orweaning proc-
ess abnormual acterial colonisation (fF Coli,
Klebesiclln, Enterobacter, Staph Aureus,
Streptococet) m:n‘ oceur. Acrobic orginisims
plcdmnm s in uppu small intestine and
anacrobic baclertd frows in colon. Among
anaerohic bacteria Clostridinnt defficife and

heicteroides fragilis are maore common. The

upper limit of acterial populationinupper Gl
iractis hetow 105/ml, bulin colon, L0714/ ml.

Bacterial overgrowth and pachy mucosad le-
sions in the jejunum wis well correlated. ™
protracted dizurhou can he due tothis abnor-

mal hacterial population through several

mechanisms suchas, competitive atilizationol

micronutrent, release ol toxing, stimutlion of
seerction, deconjugaion of hile salts, inhibi-
lion of nutrient ahsorption. enzymatie degra-
dation of brushborder ehzvmes and mucosal
structures. Malnutrition and depressed im-

mumne cIpacity e two predisps sing fctors of

this process though congenital, surgical and
infective canses are also impoitnt.

Recent reviews in this subject does nok

supportany majorrole Fhacterialovergrowth

in persistent diarrhoca ™
Tropical Enteropathy and
Tropical Sprue.

Tropical sproe is characierised by chronic
diarhoea with severe weight Joss, glossitis
and anaemin but most studies have reporied
on adults. It seems likely that enteropathogens
are responsible for alnormalities of intestinal
structure and functions. Most of the western

cvisitors have changed intestinal florn during

their stay i tropical countrivs. This syndrome
is again termed as post-infective tropical nnl-

ihsorption.

f
Management issues

Diagnosis of the wnderfying causes in
persistent diarrhoed '

History:
Dc‘l;li]ccl lust(m_,' of; mn(h: of onsel of diar-

rhoea i evious (il )Ld]

episodes ! he! of drugs,
previous diet ary |L;.,um: introduction of sup-
plementury feeds, h:.«llow of diarrhoea in the
family, duration-of diarrhoea, character of
cstonl, bygiene and sdnitation of the family,
SOCIGLCONOMIC St s of the pdn,ms ind Iyreasl

feeding,

Physical Examination:

Assessment of nutritional staus, signs of
protein energy malnutrition, assessment of
dehyddration, vital signs, signs of deficiency
diseases, systemic eximmination and presence
of underlyving infection.

l
Laboritory investigavions: (Table 1)
Stool: M/E for pm‘:lsiles, formol ether con-
©centration (EECY method for Giardia
Zichl Neilsen
Cryp[uspori(lit:lm, pus cells/HPF, RBC/
1P Sudian [ stain for stool fat (Quali-
tative). :
Blood Total and differential count of WG,

[aormblio, stain for

clectrolytes, serum albumin, serum

zine and serum folate.

stool culture for: (Where possible)
Selmonele, ‘.quc fa Cholera, £ Coli
(ST, LT} ; EPEC,  Klebsiella,
Crfn:jn'iolmﬁ'!r»'.

Aeromonas Dydrophilia, Yersinia

enterocoliticd.
Stool exaumination (Biochemical): pll« nd re-

ducing substance or prehydrolysed and-
posthydrolysed glucose. Stool electro-

HKIP 1495, 1 {Suppl}



lytes and vsmolality can reveal nalare
ol dirhioc whethdér osmotic or seere-
fory, ' ,
Breath hydrogen aest for lactose intoles-
ance may exclude wtase deficiency.
Llrine examinalion - routine analysis and

culture to exelude 171, -

Assessmen! of present dict:

 Preseni dietwith persistent diarrhoen should
he assessed for solute content, digestibility,
osmolality, adequacy of mujor nutrients, fluiel
load os volume/kg/day, vitamins and miner-

uls.

Meanagement of Persistent Dicgrrhoea
A definite outline for management of per-

sistent clinrrhova is vl to be agreed. Few

simple principles may he followed for most of

the persistent disrrhoen patienisin developing

conlnliries,

1. Correction of dehiydration

CMild 1o moderate debydration can he
rehydrned with oral rehvdration solution. WO
ORS contiins 111 mmol of glucose witlziotal
osmoladity of 330 mmol/L. I osmotic diar-
rhoea with malabsorpiion of nuwdents fe.g.,

Laclose), administration of ORS may precipi-

1ate diarrhoenl severity. Rice powduer contain- .

ing oral rehydration solution (rice ORS) has

lowe osmotic Toad and may be better™ Bud
voung infants who suffer from persistent diar-
rhoeit with associated nibnutrition may not be
able o digest cereals due o réduced '])imcre-
aticamyluse before 7 months of age. but brush
border giucoamyluse can sphit up
oligosaccharides up to 10 jmolecules of
monosaceharicde if there is no sévere damage
in mucosal epithelium, Fln'thfermurc gastric
hydrochloric acid helpsin hydr'olysis' of carbo-
hydrate. Infants below 4 months with severe
PEM may require attention w this fact, A recent
study las shown that infant beldw 6 month can
he rehydrned with I'it‘(’-l):lHC(iVORS in acute
diarrhoen. Intravenous rehydration can be an

alicenative approach o differem cases, Chil-

‘ren who are recciving carbohydvate diet niry

receive rice based ORS. There is however
stope o investigate whether oral rehydeation
{Tuid of lower osmolality would reduce sever-

ity ol persistent diarrhoen.

2. Control ol svstemic infection

|h\':|ri:|hly patients with persistent diar-
rhoea present with many infections other than
dizrrhocn. Comunon inl'cciiun:s encountered
are: respirdoryract infection,
bronchopneumenia, skin infection, urinary
tract infection and septicemia. In o series of
paticrits who were hospitaliscd in 1CDIDRI,
Bangladesh, upper respirtory tract infection
wus present in 20% patients,
lowver respiratory tract infec-
tions in 3%, ear infection in

3, avinary tract infection in

2%, TB in 3.3% and septi-

in 2% of cuses, ™ In this series
of persistent dinrrhoen pa-

ients. death occurred in 3%

Table 1 Lalswratony Investigations fior Poersistent Dizurhoea patients
Routine:
Microscopy stool fat (qualitative by Sudan 1l stain)
1. Stool Bacterial culiure - for cholera, Shigella, Saimonella, £ Coli  cominwas (‘Ii]]i(‘;[”)?};Uﬁ])@(_‘[(_’(_l
Parasites - stool microscopy y
pH and reducing substance
Eleclrolytes and osmolality
2. Blood Full WBC counis, Hematocrit

3. Duodenal juice

Microscopy for Giardia and Strongyloides.
Bacterial cullure for aerobic and anasrobic organism

s
patients. - The causes were

1 . .
Ironchopnelmonia, septicie-

mia  and * necrotising
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enterocolitis. Approprinte antibiotics should
be used without delay in children with sys-
remic mfcumn Underlying tuberculosis needs
10 be excluded in vnexplained fever ancd
nadnutrition, '

3. Nutritional nuon u,um.m

Adequate energy, | dlun and tat intake
should be ensured for recovery from il nutri-
tion. But this can be very difficult during the
early pant of managenment due to compro-

mised digestive ability. Thereure two aspects

of the management plan:

a) To enhance recovery dictary ingredi-
ents are 10 be adjusted to help easy

digestion and better absorption in per-

Table I | Comprostion of Feeds Used

sistent diarrhoea patients, many of whom

- Ak malnourished. I)lLLuy quality needs

h)

to be ensured for thler digestibility,
absoeption, low osmol: |l1|y profeinqual-
ity. mic ronutrient u)nlen[ and provmon
of at least optimal energy for the cata-
baolic stage. Appmpn m: du_mry formu-
lation is lheI key W;ue IUI mdlldj,(_l'llt:nl
of persistint di Jlrll(aea (Table 1D,

The major constraint of nutrient mdlab-

sorption in persistent diarrhoea is com-

- pounded by anorexia or reduced. food

intake thus making it difficult for giving
adequate energy and protein for nutri-

tional rehabilitation “during  persistent

diarchoea. Giving the ideal feeds with

* high energy and high ‘protein diet in 2

Tor Persistent Diasthoex in 1D

chilel with-limited di-
gestive and absorp-

Diets

Indication.

tive capacity is likely
to prodice osmotic

1. Lactose-free infan! tormula
{soya-based)

2. Milk, soya & suerose free formula
{rice-based)

Full-strength composition - per litre

Rice powder B0 g

Egg albumin 3049
Qilcoconul) 0g
Glucose 209
MgCF 19

Nacl 1qg '
Kcl 19
Calcium lactate 054
Energy 800 keal

3. Mik, soya, sucrose & complex carbohydrale free comminuted chicken dIEl

Ingredients

Minced chicken 180 g
Glucose 309
Oil{coconut & soya) 309
Onion 209
Kel 19
MqCP 19
Nacl 19 -
Calcium lactate 29
Energy 600 kcal

<4month age
_Lactose intolerance

“»4 month age
. Milk and soya intolerance

Very young and any age
Severe PEM with

prolenged (>1 month) drarrhoea
Failure with any diet

diarrhoea and funher
exaggeration of per-
sistent diarrthoea. Re-
covery may be fur-
thet delayed due to
n'iu}:lhulic:lnd'pzllh()-
togical changes in "’

malnutrition. There-

|
lore

i
necessary Lo control

4 compromise is

of 1]1(_ episode of per-
mlcm diarrhoea and
alterwards build up
intre:tsed nutrient
intake slowly o re-
cover from malnutri-

tion.

|ntractable diarrhoa

- 4.r Micronutrient in
persistent diarrhoea
" Folic acid help

maturation and pro-

HEIP 199%:1 (Suppl)



liferation of intestinal epitheliad cellst in per-
sistent diarrhoe:d :lml'lrup'icul enteropathy,
- diarrhoen has resolved mare quickly it folae

had been used'in lhcr'lpv (Hinpublished obser-

valmn at ICDDR, B .1994).
Micronutrient such zine has been well

studied in diarrhoed. 7111u_'.sup|)]unu]t vion
has shown e lier recovery and beter, welight
and height gain in persistent diarrhoeu spe-
cially in malnourished chitdren. =™ lmestinal

ivegrity in persistent dinrrhoea has signifi-

canly improved by zine supplementation anit

this has high correlation with malnutrition.™
zine supplementation has been usetul il the
dose is more than Lwice the RDAL Sach Dev el

al* have also reported tha zine supplementi-

tion has helped caudier recovery in persisient

diarrhoen in zine deficient Tndian chifdren.

5. ise of antibiotics (o control small intestinal

hacterial over growth

The recent studies don't support the view
that itis najor problem s thought earlier. Yot
there are suggestions that in p:n'li(ul;lr |-
tients, drugs may be used as following:

A Anaecrobes te g by metronid: m)!L )

1y, Acrohws (hy sensitive drugsh

Recent studies have shown tha there s nn,

significant advintage of broad specram anli-
biotics in persistent dinrrhoen per seo A
candomized trial with oral gentamicin in per-
sistent diarmhocea showed no benefit in Pera™
orin India > Smull bowel hacterial overgrowih
in persistent diarrhoca has been recognised o
e casual i g few eases Bt well controited
epidemiological siudies has been unable t©
identify this concept. However Entero adthe-
sive # Coff and enteroaggregative: £ Cofi has
more association with persistent” diarrhocea
compared 10 acute diarrhoea, But they consti-
tuted
diarrhoe: patients. Cotrimoxazole-timithoprim

trial also have fuiled (o result culier recovery

spiall proportion of 1he persistent

unpuhh&.lwd result ICHDR, B) Therefore indi-

vidual cises identified with proper dingnostic

procecure should be treated with: drugs with
Ittt sensilivity tests, There is however no

arong evidence that blindly antibiotic use

~would benefit childrery witly persistent diar-

rhoea,

The dic mhucn nkly N

“with high sodium congentration in t.to()] sonall

osmotic g (dl‘llUT‘l 2ap), ]'ll}_,h purging rale
(Tuble 1D,

0. Drictary |mn;|s,rcméni in persisient Diarrhoex

Appropriie feeding is n important tool
for control of persistent i lI]h()L-l and of
fundimental imparanee for the recovery of
ihe patients. The fiest Tine of management at
current practice iscdictary manipulation Fail-
bre of dietarny management and continued
ciarhoen indicate use of total parénteral nutri-
tion CTPNY which may he available in limited

Facilities and is vxpensive for most of the

k3

priitienits,

) Dict: v Manipulation

Children with persistént dic mhoe.\ miy
respond prompily o dietary ninipulations.
Dict should he selected with consideration to
the nutritional state of the patients and under-
Iving cause of diarrhoea. Diets are given in
sl umount i frequent IﬂlL’I\Hl'h. Appropri-

ate dictary m:mugcmcn! helps to maximize the

Table 1 Features of ()\mum mf.l sveretory

Diarrheea }
I
Characler Osmatic - Secretory
Fasting stops diarthcea  continues
Stoo! Volume {ml) <500 >500
. Stool osmolality 400 280
"Staol Na+ 30 -~ 100
Stoo! K+ 30 40
- *Solute gap 280 0

* Osmolic gap= Osmofality - [(Na+K)X 2}
(Walker-Smith JA, 1986) 1



capacity of digestion and absorption by al-

ready reduced brush border enzymes and by

subtotal villous atrophy due 1o mucosal injury
and reduced p‘muumc secretion in malnutri-
tion. : :

Usual Lactose Toad m milk hused diet may
he reduced and ina clean environment, child
may recover early. Abouta quarter { 24-26%) of
children with more than 2 weeks dinrrhoen

have shown prompt recovery'in Bangladesh® .

with this regime without total withdrawal of
milk from their diet. An algorithm of diciary
management (Fig) has been proven to be
simple, effective and inexpensive.®
Secondury lactase deficiency is mostcom-

mon type of enzyvimatic deficicney which can

he casily munaged with Lictose free cereal.

based or soybased milk-formul, Besides Lae-
tose, B-Ecto plobuling present inothe cows milk

Fig.  Algorithm of dictary numagement in persisient diarrhoea

Start Milk-based diet
i

1mprovemgn1 €

s No improvement

may also cause persistent diarrhoea from milk

protein hypersensitivity. After introducing a -

milk free diet, recovery may be seen by 3 to 4
days and duration of Fecc:ling varies from 2-3
wieeks before reversing to previous milk for-
mula. Occasionally lactose intolerance may be
prolonged 10 2-6. months ’f ]nf :nm‘ whoiare

less than 4 m(mths, may be given wmplex
carhohydrue free diets, Infants above 4 months

- of age may be given a cerieal based diet. Rice

bused diet has been successfully used in
ICDDR,B, Bangladesh. This therapeutic diet
(rice. suji) has beén ne“}lv developed and
successfully used (81% LLIrL rale) in persistent

-diarrhoea patienis. This htls been formulated

with rice powder, ;,lucuse, saya oil and egg-
white. 5 A subsequent study on severely mal-
nourished (<60% wi/Agey children with per-
sistent digerhoca has shown 88% cure rate
- within 4 days using rice
based: diet of the same
composition.® The ad-
v:lnl:t(ﬁ{e of this diet is to
sucrose,

milk protein and soy pro-

1
avoid, lactose,

tetn. ' .

Lactose-tree

» Laclose-free o ) )
y T'he above dietzare to

Hice-based diet Soya-based diel

] be inttoduced at a’lower
¢ I concentration and vol-
Improvement No improvement ume. Ii has been reported
"H olm o ' 1o s‘;t:comr'ni;mted chicken . thit excess Auid load from
| : ~diet cannot be handled
! b B ~well by the compromised
'mpm‘fmem Mo 'mToveme"t digestive capacity of the
Transition diet Semi elemental lormuta ‘ m:jlnuurishe(l child hav-
1 " Antibictic {for bacterial overgrowth) ing persistent. diarrhoea.
- Home b An oplimal dietary fluid

No improvement )
o load of 100 ml per kg
‘ NPO + TPN hody weeight per day may
' 4 be givén initially and can

Irnproifemen! with NPO + TPN

1

Refeed with 1/2 str. comminuted chicken OR semigélemental formula

be increased up Lo 175 mi
/kgiday in the recover-

ing pﬁ';lh‘('.’. With the re-
!

HEIP? 199%1 (Soppl)
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duction of diarthoeal stool volume and fre-

quency, dietary feed volume and concentr-

tion can be increased gradually. The diet can
provide adequate encrgy and protein for catch
up growth, .
Failure to recover with rice cereal diet,
dietary modification can further be made with
a chicken based dict where 'cereal and egg
white is replaced with mihced chicken meut,
This formulamay be made with minced chicken
meat, glucose, soyu vil, water,

minerals, This diet has also DBeen able o

improve more than 90 per cent of persistent
diarrhoea patients, The infants who were less

that 4 months of age and who failed to improve

with rice based dict had improved with this -

chicken meat hased diet. > The advantage of
chicken meat based diet over the rice dict is
that there are elimination of cows’ milk ingre-
dients, compl'ex carhohydrtes, and egg albu-
min for possible hypersensitivity. Commtmb;

used in the west for intractable dirrhoea of

infancy is comminuted chicken formula ™ A

full strength feed containg (per 100 mb com- .

minuted chicken 50 g, gastrocaloreen{glucnse
polymer) 10 g, prosparol (it -i gm, metabolic

mineral mixture 1 g, with added calcium (1.25

mmol/100 mb. In ICHDR this formula has
Ieen further simplified with remurkuble suc-

cess. Suyhean oil and coconut oitare replaced

for prosparol and glucose has heen replaced

for gastrocaloreen. Initially this formula is

given as half strength (50 keal/100mly in small

frequent feeds with complete vitamin and -
mineral supplements, The feed is then stowly:

build up over o week. Feed volume nuy

slowly be increased 1o 175 mlfke/cey and

énergy 750 KJ/KG/dday.

Semi-clemental formul can be used which
are commercilly available. But these formula
are very expensive for poorer countries and
the supply may he inconsistent. This [ormula

has the advantage of being free of disaccharide,

vitamins andl

Cemulsion of fat (eg

milk protein, soy pmlcm an l(:n;., chain fauy
acids,

Reintroduction of cows” milk after
improvement with elimination diets

lnfmls and (.hlldan fay neul lo restut

PIL‘N(.'nl Lactase is the «Ioucsl enzyme o -

Jieturn during recovery from mucosal injury.

After 2 weeks of ecovery, there is further -

Amprovementin enzyme st tus while milk may

be intreducéd in sniall quantity. In some
severely ill children it may take ¥ weeks. for
reintioduction of milk # Usually test feeds are
given to find the appropriate time for reintro-
duction.of milk.
i
NIntravenous Aliment: nmn !
This is indicaicd in cases of intractable
diarrhioea when diarrhoea continues despite
nil by mouth. Intravenous Alnnenl.mnn should
be (.L}E‘lllnll(.d for a period ttl the diarthoe:

ceases. Prolonged total p.ut:nln.ml nutrition

: (ll’N)‘Fceclmg reduces recovery of mucosal

enzymes and leads o atrophy }ul' intestinal
mucosa. Intravenous alimentation can be done
hy opening i central vein line using cannuly
teg. subclivin vein or superior vena cava),

-~ Parenteral Muid contins mixture of aminoacids:

providing 2-3g protein per kg hody weight per
day. Major amount of ¢nergy is supplied from
. intralipid) comaining
Gssential fatty acids and from Sb‘H. dextrose
solution. Additionat vitamins and minerals
may be given in weekly schedules, This re-
wime is difficult 1o manage in 2 general hospital
set up. Frequent infection, requirement of
additional manposer, maintenance of sterile
eavironment snd surgical help Il'ur opening
intravenous line aind isolation of the patientare
the main constraints in addition o high ex-
penditire. In spite of those lechnical disadvan-
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ges there are severe cases of prc}lr;l(lt'd
dizerhoen who ]'L‘(illil‘u‘ TIN as 1 measure for
saving their Hves, )
Encrgy and protein supphicd should he
least 100 Keal/&y poer day and <025 gm/kgdday
respectively. Protein calorie e 8% of the dict
would provide growihtand energy over 100
kel kg will enlunee growth above nuinte-

AN N
Home Follow Up and Transition Diet

- CPreatment of persistent diarthoea patients
is 1 continuons process forstopping diarrhova
and establish nutritional rehabilitation. The
exclusion dict thatimproves dizurhoca should
b cominued with adeguate micro nutrients,
The child should be prepared o tike home
dict and gradually omit the exclusion dict.
such mechanism can be ensured when dicti-
cimn works with mather. Mother s 10 he
trained well how (o prepare clean leeds and
how the ingredients af dicts are 1o be meis-
ured in right quantities. Nutritional follow up
should be made a2 weekly interval 1o make
sure thit weight gain or height gain has staned
after persisient diarthocit is cured. Remarkable
progress has been made in the st fow vears
in respect of management of persistent diar-
rhoea with inexpensive available dict. With
the above divtany managemens, most of the

“children sulfering from persistent dinerhoci in

the developing countries canavoid high risk of

mortality and nrinutrition due o persisient

dliserhoc.
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