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Understandmg and Management of
Per51stent D1arrhoea

"DR.S. K. ROY, DR. 5. M. @KRAMUZZAMAN

‘The diarrhoea lhal follows an attack of acute eplsode and continues for more than fwo weeks is
efined as persistent diarrhoea. In Bangladesh, the mcndence of persistent dmrrhoea is about 7%.
Determinanfs of persnstant diarrhoea are poorly ‘understood. However, malnutntton _poor

enviromental sanilation, genehc aud familial factors have been incriminated. Exacl elmlogy and

- pathophysiology is. also nol known in most of the casgs but in some cases palhogens tausmg acute

diarrhoea such as “énterotoxigenic and enlempaihugemc E, coli, shigella'spp., non- typhoidal
- salmonella, Aeromonous, Campylobacier and rotavirus can be isolated. Abnonhal bacterial
B c01(1|1|s1l:o:1 of intestine with enteroadhefent and enteropathogemc E coli, Klebsiella; Enterobacter,
. Staph aureus, Streplococci, C. defficile, B. fragslles mny be responsible in it’s palhophysnology
© Parasiles such as giardia, cryplosprodlum, entamoeba histolytica may also be asociated with

‘persistent diarrhoea. Malabsorption of nutrients, pamcularly lactose and fat is matked which i

turn may aggravate the diarrhoea by i mcreasmg osmollc load. Cows milk protein allergy may also

cause enleropathy gtvmg rise to pers:slent dlarrlméa Important investigalions lhat may aid’ i |

d:agnosns of persuslenl diarrhoea include stool for nﬂcmscopy, culture, ELISA for rota virus, pH
lucose, reducing subslances, eleclrolyles and osmolanty 1f facilities are available, mlcroscopy and

'ulture of intestinal lummal fluid, thin layer chmmatography and gas- hqund chromalography o

.1denl|fy and quanltlale d:sacchandes, totai bile aci:: Loncentralmu of stool can be doné. Management

of persnstent diarrhoea reinains problemahc becauqe of madequale knowiedge of it's

palhophysmlogy However,dietary manipulation remams the principle therapy in lhe management

of persistent diarrhoea along with treatment of svalemlc infections. Lactose intolerahce and cows -

milk protein entempathy can be managed with cereal base diels. Rice-suji,a recently develuped local

and simple cereal based lactose-free inexpensive dle( has been proved to be a successful therapeulic
~diet for management of perSIslent diarrhoea in ICDDR B. Difficult cases may need’dmls such as

comminuted chicken, soy-based or semi- -elemental dlets like pregestimil. Antibiotics may be needed
in a few cases to treat abnormal baclenal overgrowlh of intestine.

Dr. 5. K. [{.dy & Dr. S. M. Akramuzzaman; Inlernational Cenre fér Diarrhocal Discase Research, BangldécsIL Dhaka.
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With the advancement of managemeitt and
investigations, acute  diarrhoea is not
considered to be dreadful when appropriate
antlhlollcs and rehydration fluid are available.
But considerable difficulty is encountered to
handle a case of protracted diarrhoea bacause of
lacking in shaightforwad answer. -

Diarrhoea wheih continues for more than 2 or
3 (in. ICDDR,B, 2 wks) wecks is generally
considered as chronic or protmcted diarrhoea.
Unfortunately without classifying inte several
calegories, it is very difficult to outline
mnnngemcnt of protracted diarrhoea. '

Apparently cl1551f|cat10n can be done nccmdm;7
to the mode of onset and- clmlcal features
although conslderable overlappmg is p0551b|e

) Persistent diarrhoea of childrert (I’PD):

This diarrhoea follows an attack of acule

episode of diarrhoea and conlinues for
longer time with growth failure. A
considerable number of pathogens for

acute diarrhoea may be jsolated from this’

‘thllly,

.~ Chronic non-specific diairhoea (CNSD):
" Cohlan defined. it in 1956 as a coritinued
diarrhoea between 6 and 30 menths of age
“withoul any psychelogical syndrome (1).
The features include absence of nuttient
malabsorption,growth retardation and
dehydration. There are disagrecment on
accepting-it as irritable bowel syndrome
which has psychological qyndrome and

- sponlaneously resolves by 3 years of age.

Intractable diarrhoea of inhncj Of all
~variety of protracted diarrhoea this is the
most difficult one to manage. In 1968

Avery et al. defined it with the following .

criteria, lasting ore than 2 weeks and
onset before 3 months of age with no
pathogen isolated on. 3 repeated stool
microscopy or culture (2).

26

.d. chronic diarrhoea pt-speci(ic etiology: The:

clinical course and underlying causes are:
better known and thes management.
includes specilic thernpeuti’c intervention,

Cominon disenses are listed below:
1.+ Coeliac disease

2 Tropical sbme' |
3. Tropical enteropathy
4. Cyslic| fibrosis of (he pancrews

5 Congenitalsucrose- isomaliase
deficiency -

6. Lymphangiectasid
7. Congenital chlorodiatrhoea

§  Cows milk protein/ soy protein
ehteropathy

-9, Exudative enteropathy
10, Acrodermétitis enttetbpntttica |

11.  Seleclive IgA dcflcxency, T cell
_ dellc:lency

12. Crohns_ disease
i3, Ulcerative colilis

pidenﬁiology

" - Community based studies showed that in

Ethlopla 1-27% of acute dxarrhom contmued
to be protracted for more than 3 weeks in
childrer between 12-23 mionths (3). I
Bangladesh Guaternala and other children m
Ethiopia, the incidence is around 7%. Durmg

“hospital treatment of diarrhoea quite 2 good

nuimber of children goes on to chroni¢

: dmrrhoea.

Determmants
To date there have beem: no study of
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Cidentifying the prediéptasillg factars for chronic

diarrhoea. But it is known that malnutrition

has strong relationship with increased -

duration and severity of diarrhoea, reduced
" intestinal enzyme activity and loss of normal
mucosal integrity. '

prolonged intestinal mucosal injury has been
postulated lo maintain a vicious cycle of

'maInulrilion-diarrhoea#na1absorption1(4).
Supplementary feed, bacterial contamintion
“and envi.mmnenlal sanitation have also been

considered to be important.

Genetic disorders like histocompatibility
antigen-(HLA) are responsible in some clironic
~ cases. Familial diseases areé also known in this

“group,such as, lymphangiectasia, chlotidiarf- .

hoea, congenital enzyme deficieiicy like

sucrose-isomaltase deficiency, glucose-galactose-

“malabsorplioh aild_'COI\geilitni lactase
“deficiency {primary).

Tersistent diar_riloea due to
enteropathogens:

a PARASITIC:

Ciardiasis is a [requent cause of chronic
diarrhoea in developing countries. Prolonged
adhernce to duodenojejunal mucosa, mucosal
‘damage, mechanical barrier, compelition for
nutrients and toxin- secretion may be the

“mechanism of diarrhoea. Small intestinal

bacterial overgrowth is - frequently associated
with malabsorption of nutrients during
giardiasis (5).

Cryptosporidium has been identified to be
- associated wilh chronic diarrhoea.
Amoebiasis is a known cause of mucoid

diarehoea which may continue more than 2
weeks.

Strongyloides stercoralis can cause protracted
- diarrhoea. '
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b. BACTERIAL:

Shigeilbsis, Salmonella enterilis, ETEC, IEPECI,I:

© Campylobactor jejuni, Yersinia enlerocolitica;

Aeromonas hydrophilia and  Clostridium .

defficile have been responsible for prolonged
diarrhoea. N

¢. VIRAL:

Rotavirus diarrhoea is very [requent in.

_children. 3% of rotavirus diarrhoea lasted
“more lhan 3 weeks in Bangladesh(6). -

Astrovirus has been isolated in UK (7). Measles
i;\feciion hay be followed by prolonged
diarrhoea due lo miicosal damage. .

Malabsorption of Nuttients:

Carbohydrate, protein aiid fat digestion and
absorption can be seriously disturbed and
p‘rodii'ce pr(_)tracteci diarrhoea by several
mechanisms.

Carbohydrate:

Digestion can bé impaired . die to reduced
exocrine 'panci'eaiﬁc function leading to
reduced luminal (-amylase which helps to
hydralyse oligosaccimridt‘s with more than 10
mohosaccharide molecule. Decrease in brush
border enzyme (-glucoamylase leads to

inability of breaking oligosaccharide bands in
less than 10 sugaf molecules. '

The commonest problem. is brush border
disaccharidase deficiency of which lactase,
suUCrase, maitase,a_n_d isonﬂaltase are.ilitporlatwl.
Laclase is the inost_vulnerable enzyme though
sucrase is closer to it. Lactose ihalabsofplion is

frequint alter gastrointestinal infeciion like
Rolavinis diarrhoed when villus tip cells are
partinlly damaged. This bhcnomenon is called
secondary disaccharidase deficiency or
transient lactose malabsorption. In" most
occasion the repair of the villus is quick and

‘malabsarplion improves. Some of these cases

7
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-qu[fLr hom meffeclwc repair of mucosal
damage leading to persistent malabsorplion.
Lactose from mitk cinnot be dlgu;ted or

- absorbed and 'so passes on to colon, nequllmg in

“osmotic diarrhoca. Moreover, in colon,
bacterial fermentation produces laclic acid and

gas. Similarly other catbohydrates are

fermenled in colon mlo short chain organic
acids with ‘sccretory ,pr_opcrlm

“diarrhoea. Monosaccharide malabsorption has
been repm’ted in many o’écasion.

!mffeclwe \!1llous repair or prolongcd
mucozal m;ury in nnlnounshed children can
be polential cause for protracted diarrhoea.
Even w1lhoul diarrhoea malnoun:hed
children have been found to have. lactase
deficiency in Bangladesh (8) and in India {9).
Studies
mucoqnl “damage and enzynmhc dchcmncy are
rmnnmn in them(10).

al:

Stealorthoen .can be due (o. insufficient

pancreatic lipase or absorptive defect of falty
acid from the gut due to disturbance in bile
acid metabolism. Below a critical concentration
cof bile sall (2 ‘mmol/L) micelle formalion

cannol hippen, In malnutrition with reduced

- bile acid poal fat absorplion is mmmplcle in
addition to. the fact thal fat absorplion bL]OW
. one yum of age is 80% at it's best.

I’mlein: T

I)urmp mnlnutntmn prolease nchn!y

.pancrcallc secretion is reduced. Rcduccd
trypsin, chymotrypsin and carbm\ypephdme A
have been repofted [rom patients with
exocrine pancrealic disorder other (han cystic
flibrosis. .In cystic fibrasis and other exocrine
deficiency lipase is consistently decreased.

2R

- Sucrose -
malabsorplion can also be a cause vf chronic

in PEM clu]dren have qhown thal .

‘sec_retlon
mechanism. [t can

Obligate

Cows _milk.prnlein enl_ef(_:pn.llgf (CMI'E) and
Soyprolein allergy:

Cows milk allergy usually occurs belore 6

“monlhs of age. B- lactoglobulin fraction in the
inilk is responsible in mosl cases.
malnutrition or diarrhoeal episodes niuncosal

During

permeability (paracellular} increases and

children ‘with low SlgA in_the gut, anlipelf
“uptake is enhanced and"it causes local

inflammaiion. It can lead to mucosal d: mage

" to deepet layer and inflammaltory cells appear

Circulalory ‘milk protein
systenmic

in submucosa.
antigen- can slimulate. further
manifestations. Soyprotein has also been
reported to cause such allergy with diarrhoca -

‘with blood and mucous. Withdrawal of milk

responds with recovery. Milk antibody and Igk
are increased in_ the mucosa in (his
enteropathy. In Ma]aqu and ‘Indonesia milk

'prolem enlempnlhy is hcqmnlly encounterd

(11). Even in UK CMPL is frequently reported -
to hge a cause of protracted diarrhoca.

.De[eCliVe bile acid‘ 111eta50!i$m:

' Blle acids can C1II§G pUIgﬂthll even can ll1dll(l§

dmrrhoea by. sinnuialmg fluid and electralyle
secretion from jejunum, ileum and colon. Di-

‘hydroxylaled - (chenodeoxychohc acid or

deoxychohc acid) bile acids induce cholera like
through cAMP  mediated
increase membrane
permeability and also causes damage to the

'Amucosal cells. Fotimation of dihydroxy bile

acids reduces enterohepatic circilation and

rle'ads to reduced bile acid pool. Increased
~presence of bile acid in the colon produces

choleric enlempathy with diarrhoea with an
additional risk of cholesterol gallsione disease,
renal stone formation and sleatorrlmc (12).
dnaerobes  are capable of 7
dehydroxylation of bile acids. In addition,
deconjugation of bile acids catalysed by
bacterial cholylamidases liberales
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umun;u;mtmi compounds  preventing
miceller solubilization. Baclerial- oven;,mwlh
~and p.]lchy mucosal lesions in the jejunum
Awas well correlated (13).

- Abnormal bacterlal colomsatlon of
mtf:stmc-

A important aspect of the pathophysiology of
“chronic  diarrhoca includes Dbacterial
colonisatioi of the jejunum, ileum and colon.
In hwaql fed babies lactobacilli and ‘bifidus
bacteria are present which suppress over-
growth of other abnormal bacleria. They are
proteclive by bactericidal and neutralising
capacily. With supplementary feeding or
kveaning  process abnormal
colonisation (L. coli, Klebsiella, Enterobacter,
‘Slaph aurcus, Streplococci) may occur. Aerobic
organisms predominales in upper small
~intestine and anacrobic bacteria grows in colon.

“Among anaerobic bacteria Clostridium delficile

“.and bacteroies fragilis are frequent. The upper
limit of bacterial population in upper Gl tract is
below 1 02ml, but-in colon, 107 ml- 1091111
I’mlmcled diarthoea can be due o {his
abnormal. bacterial populahon through seéveral

-nwclmmsms such as, competltlve ulilizalion

of mlcmnnlucnt relense of toxins, slimulation
.f secrelion,deconjugation of bile salts,

nhibition nf nutrient absmplmn enzymaltc :

brushberder enzymes and
structures. Malnutrition and
depressed immune capacity are two
predisposing factors of this process though

degradation of
.mucaosal

“congenital, c;mblca] and infective caurses are

also important.

Tropical enteropalhy and tropical sprue:

Imp:ml sprue s chnraclutsed by chronic
diarrhoea with severe weight loss, glossitis and
~anaemia but most studies are done on adults. It
seems likely that enteropathogens are
responsible for abnarmalities of inlestinal
structire and functions. Most of the western

BIMP Journal, Vel. 1, April, 1990.
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visitors have changed in intestinal flora
during Lheir stay in tropical counlries. This

~syndrome is again termed as post-infective

hoplcal malabsorption.
Diagnosis of the underlymg causes
I-lisiory:

Detailed hlqlory of onset of diarrhoea in
relation Lo age, previous diarrhoeal episodes
including measles, previous dieldry regime,
introduction of supplementary feeds, history of
diarrocd in the family, duration of diatrhoea,

character of stool, hygiene and sanilalion of the

family, socio-economic stalus of lhe parents
and breast feeding.

Physical Examinalion:

Assessment. of nutritional status, signs of
protein energy malnutrition, assessment of
dehydralion, vital signs, signs of deficiency
diseases, syslemic examination and presence of”
underlying infection.

Laboratory invesligations:

, Blood: Total and differential count of WBC,

electrolytes, serum albumin, serum

“zinc and serum folate.
, formol ether

Stool: M/LE Vfror parasites

concentration method [or Giardia

lamblia, Zeel Nelson stain for
Cryplosporidium, Tus cells/HPF,
RBC/HPF. -
Sudan Il siain for slo_ol fal -
{Qualitalive). '
Stool culiure for: Salmonella, Shigella,
Cholera, E. coli (ST, LT) EPEC,

Kiebsiella, Campylobactor, Aeromonas
hydrophilia, Yersinia enterocolilica.

ELISA for Rotavirus. Electron microscopy for
other virus parlticles {astro and calci
virus).
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- Stool: examination (Biochemical): pH, gluco'se_

- prehydrolysed and posthydrolysed or
reducing substance. Thin layer

chormatography (TLC) to. identify -A
disaccharides, gas-liquid chromato-

graphy (GLC) lo quanlitate sugars.

Stool: electrolytes and osmelality . can reveal
nature of diarrhoea. -

T unctional lest of euzyme aclivity: Collecllon :
of luminal flaid from jejunum: by
intubation with Crosby capsule, Watson

ca pwle or Slrmg capsule.

Luminal ‘enzymes: Pancreatic c‘lrboxy-'
peplidase A, Llpnqe, amylase, lrypsm
;md chymolrypv.m

| D—xylose lest: one Hour D- -xylose level in blood _

“after intake of oral dose.

' Sucmse {olerance test will exclude specific .

dmacdmndaqe deficiency.

Fat loferance lest : 24 hour stool fat >5g is

1bnormal

lota] bile salt concentration may be esiimated,
critical miceller concentration (CMC) is
2 mmol/1.

l\'rl)’li of luminal [fluid for

cryptosporidium and Strongleides. -

Culture of Tuminal fluid for aerobic and
anacrobic organmm quantitative

culture of bﬂcterm (>104/ml)

" Sweat test: Chloride coneceniration > 60

mmol/L (cystic fibrosis), secretory IgA -
level can be detenmmed from luminal .

fluid.

- Biopsy: mucosal biopsy can be obiained by

| Crosby or Watson Capsules, exami-
nation under dissecting microscope
reveals 3 dimensional appearance for

il

Solute cnntent,

giardia, -

mucosal atrophy, hiqtolog}r by light
microscopy reveals extent of mucosal
“damage, infiltration into lamina
propria, change in crypt villus ratio,
shape of villi and depih of crypts.

Barium follow through Crolms dmmc;c,
abnormal mass, inlestinal T.

Barium ehema: abnormality in colonic
*hauslrations, Hirschprung discase. -

Urine examination: roulmc analysis and
culture to, emrlude U ll

Asqeqsment of preqenl dict:

dlgeshbility,, osniolalily

adequacy of major nutrients, volume/ky

+ vitamins and mine als.

anagement of Protracted Diarrhoea” :

ThCI‘L is no scheduled oullme for managemen
of chronic diarrhoea. But few simple principlc
may-be planned before eclablmlnny the spml

dinderlying causes:

1, Correclion of dehydralww

Mild' to moderate dehydration can b
reliydration with oral rehydration solutior

- WHO ORS contains 111 mmoles of glucw

with a total osmolality of 330 mmol/L.1
osmotic diarrhoea with malabsorption "
nutrients (e. g. , Lactose), administration
ORS may precipitate diarrhoeal loss. Ric
powder containing oral rehydmtidn soluli
(rice ORS) has low osmotic load and can !

“better (14). But young infants who suffer fre
prolonged diarrhoea with
_malnutrition -

associali "
may not have adequa
pancreatic amylase before 6 months of age, |
brush border glucoam, lase can split
ollgosaccharldes up to 10 molecules
monosaccharide where there is no sev:
damage in epithelium. Further more gast:
acid helps in hydrolysis of carbolydra’

BPMP Journal, Vol. 1, April,



Infants below 3 months with PEM may require
attention o Whis fact: Intravenous rehydration
can e an alternative approach Lo these cases.

Children who are receiving carbohydrate diel

may receive rice based ORS because of its

stperiority.
2. Control of infection

Common . infections ~encountered are,
respiratory lract infection, bronchopneumenia,
urinary  fract infection and septicemia,

Appropriate antibiolics should be used

withaut delay. Underlying tuberculosis should -

be excluded - in unexplained fever and
‘malnutrition, '

3. Nutritional managemenk:

© Adequate energy, protein and - fat intake

chould be ensured in order to recover from

malnutrition. But ihis can be very difficult -

- duritig the carly part of ma nagement. -

4. Use of aniibiotics to i:onl'-rol: small intestinal
bacterial over growth: ' Lo

a. ;\nacﬁybés (e. g by melronida'zole)_

b, Aerobes (e. g. by Co-trimaxazole)

5. Use of anion exchange resin te. g

choleslyramine):

To bind deconjugated bile acids in cases of bile
“acid induced diarrhoea wilh higher amount of
those acids in slool or luminal fluid.

,Fcedin_g

/\prpmprinte,féurc!ing is an imp_nrtm{t too! for |

control- of persistent diarrhoea and of

‘findamental. importance for the recovery of -

the patients. Two management regimes are al
“current practice: 1. Total parenlernl nutrition
(1'PN) and 2. Dictary manipulation.

BPMP ]oum-al, Vol. 1, April, 1990,
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1. Intravenous alimenlation:

This is indicated in cases of intractable
diarrhoca when diarrhoca conlinues despite
nil by mouth. It should be continued for a =

“period till the diarrhoea ‘ceases.. Prolonged

intra-venous fceding reduces recovery of
mucasal enzymes and leads to atrophy of
intestinal mucosa. Intravenous alimentation

can_be done by opening a ceniral vein line

through cannula (e, g. subclavian vein or
superior vena cava). Parenteral fluid contains
mixiure of aminoacids providing 4-6 g protein
per kg body weight per day, Major amount of

~enefgy is'supplied from emulsion of fat-{e. g.
~intralipid) conlaining essential fally acids and-
from 50% dextrose solution.  Additional -

vitamins and minerals are given in biweekly-
schedules. This regime is difficult to manage in
a general hospilal selyp.. Fréquf:nt infeclion,’
réquirement of - additional manpower,
mainlenance of sterile environment and
surgi_cni'_h_e!'p for opening line and isolation of
the patient are the main constraints in
addition. to high expense. In spile of those

- technicdl disadvantages there are severe cases

of prolracted diarrhoed who require TPN.as a

“measure for saving their Hives,

2, bielai’y niauip‘ui'ﬂiion:w

Patients who do nat require TPN can be’
managed with formulated diets. Diet should be
selected with consideration 1o the underlying
caisse of diarrhoea. Lactose intolerdtice can be
easily managed with lactose free diet such as
soybased milk formula. Prosobee or Isomil can
be used with salisfactory outcome. Duration of
feeding varies from 3-8 weeks before going
back to milk formuila, Rice based dict has been
successfullyt used in {CDDR, B. '

.Most commonly used in the west for

intractable diarrhoea of infancy is comminuted
Chicken formula (15). A full strength” feed
contains (per 100 ml) comminuted chicken 50
£, gastrocaloreen (glicose palymer) 10g, -
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prosparol (fat) 4gm, metabolic mineral mixure
1g, with added calcium (1.25 minol/100 mi).
Initially this formula’is given as a quarter
strength” (eed with added sugar (5% dextrose)
from which prospefal‘ is ‘omitted and in small
frequent feeds with disaccharide free complele
. vitamin supplements. The feed is then slowly
~ build up over 10-30 days. Prosperal is added
after full_ strength feeds in 2 to 5 ml
increments. Feed volunie may reach 200-

~mi/kg/ day and energy 750 K]/ kg/ day.

Less severely ill patients may be managed with

formula like Pregestimil which contains

glucose polymer, medium chain _lrigl'yceridcs'
and. casein_hydrolysate, Some children with . '

monosaccharidé malabserption and glucose
. polymer intolerance’will not tespond to this

formula. This formula has the advantage of -

_being free of disaccharide, milk protein,
soyprotein and long chain fatty acids.

o Another therapeutic diet (rice suji) has Been
developed and been successfully used (81%
cure rate) in persistent diarrhoea patients in
ICDDR, B, This has bnell_l'formulaied with rice
powder, glucase, oil and egg-white (16). The
advantage of Lhis diet is to avoid lactose,
cucrose, milk protein and soyproteir

.' Energy and-proléin supplied should be at least
100 Keal /kg per day and 4-5 gm/kg/ day
respectively. Prolein calorie at 8% of the diet

would provide grc_)'{vlh and energy over 100" -

"Kcal/kg will enhance growth .above
maintenance. - o C
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