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CHAPTER 1. 

A review of the association of gastro-enteritis and malnutrition. 

(a) Morbidity and mortality. 

(b) Age incidence. 

(c) The association of malnutrition and poor socio-economic 
circumstances. 

(d) Aetiology 1. l3acterial 

2. Virus 

3. Parasitic 

4. Parenteral infection. 

(e) Diarrhoea and breast feeding. 

(f) Diarrhoea as a sign of malnutrition. 

(g) Summary of the main features of the disease. 

(h) A summary of the problem in South Africa. 

{i) Design and purpose of e:i:periaents. 
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SUIIMARY. 

'!'BB Df'l'BRBELA.'llO•SRIP OJ' GASTBO-D'l'DI'l'IS AID IULIU'fll'l'IOI 

IN CAPE TOD. 

In the review of the literature special emphasis was placed on the 

association of gutro-enteritis and malnutrition. The highest reported 

morbidity and mortality rates are amongst infants and young children in 

oommunitiea where malnutrition is preTalent and socio-economic condition■ 

are poor. 

Because gastro-enteritia is a major problem in Cape Town, a study 

was undertaken to investigate the incidence of malnutrition and infection 

in children with severe gastro-enteritis. An attempt was made to determine 

the relative importance of these faotors against the aooio-econo■ic 

background of the population concerned. The patients were followed-up 

for 1 year after the acute illn•••• The therapeutic effect of Penicillin 

and Sulphadiuine was compared with that of Chloromyoetin palmitate. In 
an additional stu~ the effect of a lactose-free diet was assessed in the 

treatment of severe gaatro-enteritia. 

The value of a low weight for age as an early sign of protein-calorie 

malnutrition was asseaaed. All association between weight deficit, 

stunting, retarded bone age and hypo-albuainaemia was demonstrated in 

children with gastro-enteritis, as well as in symptom-fr•• childre~. 

Gastric acid secretion was studied 1n a group of children with 

kwashiorkor and diarrhoea to determine the role of dis"turbed gastric 

function in the pathogenesis of gaatro-enteritis. 

From the above work it was concluded that the nutritional status of 

the patient was the most important single factor in determining the course 

of gastro-enteritia. An acute episode was most frequently precipitated 

by enteral infection. 

In the management of gastro-enteritis it is essential to treat the 

malnutrition and not merely to treat the infection. 

Prevention ot malnutrition is an integral part of the prevention ot 
gastro-enteritis. 
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INTRODUCTION. 

Diarrhoea is an important cause of illness throughout the world 

and remains a leading cause of death among infants and young children. The 

number of deaths from this condition is estimated at 5 .million a year.1 
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There are i~ortant clinical differences in the disease as it 

manifests itself in previously normal wellnourished children compared with 

malnourished children.2 The major part of the total world problem todq is 

concentrated in the industrially underdeveloped countries where malnutrition and 

retarded development are a feature of infancy and early childhood. In a recent 

review Orclwq3 indicated the emphasis that is put on (1) the high morbidi'fi7 and 

mortaliv rates among infants and young children, (2) the association with 

malnutrition, (3) the low socio-economic status of the affected population 

groups and (4) the multiple and often obscure aetioloa of the disease. 

In this review special emphasis will be put on the association of the 

disease with malnutrition, where morbidi'fi7 and mortality are highest. Accurate 

morbidity figures are not alw~s available but where mortality is high, morbidi'fi7 

is also high. 

The industrially developed countries have experienced a rapid and 

consistent decline in diarrhoea mortality since the turn. of the centur"7. In 1952 

the death from diarrhoeal disease. was leas than 10 per 100,000 of population in 

the U.S.A., Canada, .Australia, New Zealand and the North-western countries of 
2 Europe. In that year the death rate in New Y~rk City was 2 per 100,000 of 

population. This low figure was the result of a steady and progressive decline 

after the turn of the century which occurred throughout the United States and 

Canad.a. 

Du.ring the same period a large fall in mortality was reported 



diarrhoea deaths were reported in from the United Kingdoa.4,5, 6 Where 30,000 

1900 there were only 891 deaths in 1951.5 In Scotland in 1915 diarrhoea 

mortality was 57 per 1,000 births and in 1946 it was 8.5 per 1,000 birtha.6 

7 

The incidence of the disease has not always sh011'll the same decline 

as mortality" in these countriea.7' 8 Diarrhoea remains a common cause of acute 

illness in children but few deaths occur as a result of it. Rarc172 stressed 

the fact that in wellnourished previously well children diarrhoea is an acute 

illness with a tendency to recover completel.7 within a few day-a. 

In South Africa mortaliv from diarrhoea and enteritis amongst 

European (white) children is comparable to the above figures. In 1946 Brook:9 

pointed out that diarrhoea was last on the list of causes of death for European 

children. A similar finding was reported by Robertson et al in 1956.10 

In 1961 European diarrhoea deaths were 1.1~ of the total deaths at all ages and 

6.,1, of the total deaths in the age group 1-4 years in the Republic.11 

In the municipal area of the City of Cape Town in 1962 diarrhoea was not listed 

among the 10 most common oauses of death in the European population.12 

In the industrially underdeveloped countries diarrhoea mortality" 

remains very high for the majori't7. Reliable figures for many of these 

countries are not available. 

In 1952 diarrhoea was still the main cause of death in 9 out of 

16 countries of the Americas. 2 In Merlco at that time diarrhoea deaths were 

still 300 per 100,000 of population although this figure was half of what it 

had been in 1931. Penido13 reported that diarrhoea accounted for more than 

3°" of all deaths in 3 large Brazilian cities in 1958. This figure was as high 

as the total mortali't7 from all other colllJllUDicable diseases in children. 

Oastro-enteritis constituted the chief cause of death in Venezuela during the 
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period 19~-1954 in both urban and ruralareas.14 From Madras in 1954 Gopalan.15 

reported diarrhoeal disease as the main cause of death next to respirator,y 

16 diseases in children after the age of 1 month. Jelliffe listed gastro-

enteritis as the primar,y killing disease of tropical infancy in 1955. 

In South Africa mortalit.f rates from gastro-enteritis remain high 

amongst non-white infants and children.9,lO In the first 5 years of life it 

oTershadows all other causes of death and this is true especiall.7 between the 

ages of 1-4 years. In the whole of South Africa in 1961 there were 4,833 

diarrhoea deaths out of a total of 13,321 de4ths in Coloured children from birth 

11 to 4 years. In Asiatics diarrhoea deaths were 222 of a total of 1,179 from 

birth to 4 years. Between the ages of 1-4 years gastro-enteritis accounted for 

42.5% and l~ of all deaths in Coloured and Asiatic children respectiTeq. 

In the same year the Coloured infantile mortalitJ' rate was 128.4 and the 

Asiatic 43.3 per 1,000 liTe birtha.17 Figures for Bantu are not available 

because registration of deaths are totally unreliable for the country as a whole, 

At a childrens' hospital in Cape Town in 1961 Ford et a118 found 

that approximately 7~ of all patients attending the outpatient department had 

diarrhoeal disease. At this same hospital during the period January 1963-

June 1964 there were 625 deaths in the outpatient department.19 Of these 314 

died from gastro-enteritis, 130 from lorashiorkor, marasmus and malnutrition and 

94 from respiratory tract infections. The next most common cause of death was 

measles which accounted for 10 deaths. More than half the deaths therefore 

followed severe gastro-enteritis and more than 40% of the rest died from severe 

malnutrition. These patients are drawn from the municipal and divisional 

council areas of Cape Tolfll. Although it is the bigges~ childrens' hospital in 

the City, it is only one of six hospitals where large numbers of children are 

treated. 
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20 21 Kahn and Tru.nell stressed the vast cliscrepenc7 between deaths 

in the white as coapared with the non-white children, inclicating that the latter 

figure is now coaparable with the white death rate fro■ gaatro-enteritia 50 7ears 

ago. Although the discrepen07 between the races remains very large, a dOlrllward 

trend has been indicated in certain centres. In Johamiesburg the infantile 

11ortality rate in the Bantu has been halved in the past 50 7ears.22 Within 

the IIUDicipal area of the Civ of Cape Town diarrhoea deaths have shown a 

steaq decline since 1955.12 . This does not include the situation for the 

Divisional Council areas of Cape Town and surroundings where the most recent 

official figures are not available. 

In any consideration of the problea of gastro-enteritis the factor 

of age incidence is of the utmost importance. The highest mortaliV rates are 

reported in the age groups under 5 7ears and areeapeciall7 high under 2 years of 

age. In his review in 1960 Ord.w~3 indicated that 70--8~ of all admissions for 

diarrhoea were under tha age of 2 years. Of these three quarters were leas than 

1 year old. In two villages in Guateaala onl7 1~ of children less than 2 years 

old were free of diarrhoea for a year in 1956-57 and 5~ of the 2-4 year age 

group had no diarrhoea during that tiae.3 In Venezuela 7~ of deaths occur 
. 

between the ages of 1 month and 2 years while very few deaths occur after the 

age of 5 years.14 In Israel the morbidity and mortality rates are high 

especiall7 between 4 months and 2 years of aga. 24, 25 From Uganda Wilson et al 

in 1957 reported two thirds of their patients between the ages of 5 and 18 aonthe26 

In South Africa the aajority of deaths occur under the age of 2 years 

when the disease also has the highest incidence. 20 , 27, 28, 29, 30 Ver,- few deaths 

occur after 5 years when the difference between the mortali t7 rates of the various 

racial groups is no longer apparent. 10 
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The vast differences in diarrhoea morbidity- and mortality between 

developed and underdeveloped countries are mainly apparent betnen the ages 1-4 

years. In the underdeveloped countries the highest incidence of the disease is 

between these ages and few cases occur in neonates. In South Africa in 1961 

there were 3,071 deaths from diarrhoea in Coloured children under 1 year old. 

11 Of these only 140 were under 1 month old. A similar low death rate was 

indicated by Gopalan from Madras.15 In the developed countries the incidence of 

the disease is often highest in newborns. 6, 31 If it occurs in older children 

it is mainly a problem of infection in institutions rather than a community 

problem. 

A striking feature of the disease in underdeveloped countries is the 

strong association with malnutrition and the poor socio-economic circumstances of 

the affected groups. In the children involved the disease also presents a 

different clinical picture from that of the wellnourished.2 It is frequently 

recurrent and an acute episode may initiate a progressive downward course. The 

lack of spontaneous complete recovery is considered an outstanding differential 

characteristic. 

In the famous Wuppertal report Mc0ance32 indicatedtbtdiarrhoea 

has accompanied every famine in history and expressed the view that it is a 

product of prolonged undernutrition. Among German prisoners of war Park:33 in 

1918 indicated a difference in diarrhoea incidence related to nutritional status. 

Well-fed people did not get diarrhoea while the malnourished not only got diarrhoea 

but died from it. In 1920 Marriot34 postulated a theory in which malnutrition 

plqed a.ri important role as a cause of diarrhoea. Hansen et a135 recently 

stressed the fact that diarrhoea is almost invariably present in advanced 

states of protein-calorie malnutrition like kwashiorkor. They 
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reported a gradual return of stool weights to normal over a period of 2-3 

weeks c9inciding with a rise in serum albuain. The course was the same 

whether the stools had identifiable pathogens or not. It was suggested that 

protein deficiency possibly played a maoor role in the pathogenesis of chronic 

relapsing gaatro-enteritis. 

Further aspects on the role of malnutrition in the pathogenesis of 

diarrhoea will be discussed later. The frequency with which the disease occurs 

in aalnourished infants and young children, the increased severity of the disease 

in such children and the association with poor socio-economic circumstances will 

first be reviewed. 

In areas of low morbidity and mortality there are often oonaiderable 

local variations between permanent residents and recent illlligrants of poorer 

socio-economic standing.2 Froa Israel wo authors have indicated an inverse 

relationship of diarrhoea morbidity ~d mortality to the a.dequaq of' the socio-

econ~mic environment and nutritional status.24, 25 Significantly more deaths 

in the more grossly malnourished children Yi.th diarrhoeawere reported b7 Gomes 

et a136 and De la Torre showed a stepwise increase in .mortality with 

increasingly severe malnutrition in Xenco.37 The relation of the disease to 

malnutrition has been reported for many countries in the tropics and sub-tropics;6 

from India,15 the Phillipinea38 and Yugoslavia.39 Chronic recurrent gastro­

enteritis f'olbwa the same pattern in ~outh Africa as elsewhere. Kabn20 has 

shown the poor prognosis of the disease in aalnouriahed patients and pointed 

out the high incidence in environments of poverty and poor hygiene. Diarrhoea 

aorbidity was influenoed by the nutritional status of the ohildren in a stuq 

in Johannesburg where a similar relationship could not be demonstrated for 

respiratory diseaaes. 22 Krige40 stressed the high incidence ot the disease 

among children of' migrant :Bantu labourers in Durban. The outstanding 
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characteriatioa of this group were social disorganisation, p0Tert7, slUll 

liTing and ignorance. In Cape Town the gross degree of growth failure in fatal 

oases was strildngl7 demonstrated b7 :Bowie~O Truawe1121, 29 found 47fo of 

severe cases and only f/1, of the mild oases were malnourished. Previous workers 

concentrated on low weight for age and other clinical signs in assessing the 

nutritional status of their patients. Truawe1121 found additional eTidence in 

the higa incid.anoe of qpo-albUllinaeaia in children with severe gaatro-enteritis. 

PreTious reports on serum albumin concentration were often leas valuable 

because of the saall number of patients studied41 or a failure to indicate the 

state of hydration of the patient at the time of taking blood for a.nalysis.24 

The ocmaiderable influence of debyration on serum albua:in42, 43 has been 

confirmed by Truswell.21 Malnutrition existing prior to the onset of diarrhoea 

was demonstrated from a study of preTioua weight records of 300 fatal cas~s in 

Cape Town.10 The poor dietary history of these low weight children would 

further support their weight deficit being dietary in origin. With every 

episode of diarrhoea they are in addition frequently starved for prolonged 

perioda.16, 21, 38 Diarrhoea is uncommon during the aarly months of life in the 

presence of proper and adequate feeding.10, 20, 25 

Although sufficient data are not available to define the relative 

importance of contributory factors, the above data support the view that this 

type of diarrhoea occurs in priaarily malnourished patients and that the 

clinical picture of the disease is different in the malnourished as compared 

with the wellnouriahed child. 

'rhe aetiology of gastro-enteritia is multiple and often obscure and 

Tiews regarding the aetiology vary widel7. Some would accept that diarrhoea 

in a malnourished ohild is merely a sign of his malnutrition while others would 

sq that infective diarrhoea ia the cause of his condition. It ia not easy to 
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separate clearly the cause and effect of all the inter-related factor■ in such 

a coiiplex disease. The production of clinical disease due to infections varies 

and dependeon many factor■• The virulence of the organism, the infecting dose, 

the interaction of more than one aetiological agent and the host response are 

onl.7 some of such factors.8,44,45,46 

It baa been agreed that diarrhoea,whatever its aetioloa,ia a more 

serious disturbance in the presence of malnutrition3 and that m&n7 of the deaths 

attributed to gaatro-enteritia are due priaaril.J' to malnutrition.16 These 

concepts are of great practical iaportance in that the nutritional status of the 

patient seems to make the difference between mild and severe disease and even 

between life and death in response to an infection. 

The chief precipitating cause of diarrhoea is usually stated to be 

an enteral inteotion3 although this is not alwaqs identifiable. 

Shigella, Salao••lla and the Entero-pathogenic E.coli groups are 

considered the most important diarrhoea producing organisms. Other entero­

bacteria like Proteus are of doubtful pathogeniciv even if -they are found more 

frequentl7 in states of diarrhoea than in healthy persona.47 

Shigella occurs more co11110nl.7 in summer than in winter20 and is most 

commonly found in the 1-5 year age group.a, 4s, 49 The younger the child the less 

likely is it to be a 8711Ptomless carrier.8•3 Spread of the infection occurs 

mainl.7 by contact rlth pati•nts and infected articlea.8 The isolation varies 

greatl7 in diarrhoea outbreak.a. From Uganda in one seriea50 it was 12" and in 

another 25%• 26 In the latter stuq onl.7 33" of cases had Shigella, Salmonella 

or E.coli. 2 Harq pointed out that in Guatemala more cases were labelled as 

being of unknown aetioloa than the total of those that had Shigella, Salmonella 

and E.coli. Friedman's atu.q24 in Israel had 4.5" of cases due to Shigella and 
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In South Africa the reported incidence varied between 1• and 3~~0,5J 

Ton in 1959 Watson and Ieroott53 found l~ Shigella and 3% 

Salmonella in a group of untreated patients with diarrhoea attending an outl7ing 

clinic. 

Salmonella enteritis occurs aainl7 in infants and children3,54 and 

has the highest death rate under 1 year old.a The incidence is rarely above 

1~.20,5l,52 In a group of 31 kwaahiorkor patients in Jamaica Jelliffe et a155 

found Salmonella in 6 patients with chronic enteritis. They considered this an 

iaportant factor in initiating the . • nutritional breakdown. Isaacson and 

Sohaalum.56 in South Africa isolated Salmonella at autop117 in 9 out of 22 fatal 

cases of gastro-enteritia in Bantu children. Salmonella is spread by contact 

with patients or aymptoaf'ree carriers. The importance of animal, bird. and 

reptile carriers and contaminated animal feeding stuffs containing animal or 

fish protein was recently stressed again by Taylor.a The size of the infecting 

dose influences the production of clinical disease.57 

Bodea58 gave a review of the entero-pathogenic E.coli in relation to 

infantile gaatro-enteritis pointing .out the iaportance of the organism in 

epidemics in newborn nurseries. Thomson et al59 also pointed out that with few 

exceptions most of the literature on gastro-enteritis associated with E-ooli 

deals with hoapital outbreaks in infants under 1 year old. In their investigation 

the illness was mild and most of the infected babies were free of aymptoas. 

These aspeota had also been demonst~ated by Taylor8, 60 and Giles etal.6 The 

organisms are believed to be fairly host specific and neither animals nor foods 

play an important role in their spread.. Clinical cases and child carriers are the 

maiu, sources.a A relationship between the number of organisms excreted a.nd the 

clinical severit7 of the illness has been claimed by a worker from the u.s.s.R. 

in a report to the World Health Organistion.61 
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Reports on gaatro-enteritia in the population do not alw~s mention 

E.coli but when mentioned the incidence is uauall7 1011".3, 26 In South Africa 

Coetzee and Pretoriua62 failed to show a significant difference in incidence of 

E.coli between kwashiorkor patients with diarrhoea(~) and control subject■ 

(17%). In 1958 Smythe and Naude63 isolated specific E.coli in 9 out of 75 

patients with gastro-enteritis admitted to a hospital in Cape Town. Shigella 

therefore seem to be the most common single pathogen in diarrhoea outbreaks in 

the communit7. E.coli has the highest incidence in institutions partioularl7 

in the neonatal period and does not always produce symptoms • . 

A variev of Entero-vi.ruses have been shown to be associated with 

diarrhoea. 64 Here again the importance in nurseries and institutions has been 

streaaed.58 From available information it was suggested that the clinical 
; 

illness is mild, of short duration and uniaportant as a cause of death in .either 

babies or adults.8 E.C.H.O. viruses have been demonstrated in outbreaks of 

diarrhoea in U.S.A. 65,66 although their pathogeniciv has not been proved 

be7ond doubt~ Silent infections with entero-Tirusea have been shown in Bantu 

children around Jobazmesburg67 but in a recent stu~ on gastro-enteritia the 

result■ were inconoluaive regarding a virus aetiol0g7 of the diarrhoea.68 

The common oocurrenoe,partioularl7 of Ascaris has often been sholrll 

in malnourished children with diarrhoea.38, 69 , 70, 71 • Interfere.nee with 

nitrogen metaboliaa of the host was demonatrated72 and Jellifte16 indicated the 

additional nutritional hazard of heavy infestation to malnourished children. 

It is however, not universall7 accepted that diarrhoea is produced b7 Ascaris 

and no way exist■ of measuring the morbidi v produced by them. 73 

Giardia lamblia ia a.n accepted pathogen producing aalabsorption 

states and diarrhoea.74,75• 
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'!'he evidence of interference with absorption is convincingly 

demonstrated for both Ascaris and Giardia. A causal relationship to diarrhoea is 

more controversial and less easil7 demonstrated. It ia intereating to note the 

common occurrence of parasites in malnou.rishei children, often present in large 

numbers and multiple in kind. 70 There is evidence to suggeat that such heav,r 

and multiple ini'estations are unlikely if not iapossible in a wellnou.rished host. 71 

The role of parenteral infection is a difficult aspect to evaluate. 

Parenteral diarrhoea has been said to be" undoubtedly an overrated clinical 

coacept•3 Gordon77 thought it unimportant in wellnourished children but 

"perhaps still valid in the acute diarrhoea of malnourished young children". 

Taylor8 stressed the host-parasite relationship as an important factor in the 

production of clinical disease. In a paper with Carter60 she demonstrated the 

absence of diarrhoea in a nu~sery with certain strains of E.ooli or with acute 

corysa. Yet the children who had both E.coli and corysa showed syaptoms of 

diarrhoea. 

Kahn20 indicated that the majorit~ of his patients with mild 

diarrhoea in winter had respiratory tract infections. Reppirator,y disease is 

probably the most coaaDnly ·occurring disease in winter but diarrhoea also occurrs 

frequently in the same localities in winter. A causal relationship would be 

much more convincing if one could show that the majority of children with 

respiratory tract infections presented with diarrhoea. The fact that m&n1' of the 

children with diarrhoea had respiratory infections does not convey the same 

implication. It is true to say that the majority of children with Shigella 

infections have diarrhoea. If then, Shigella is found in a stuq of diarrhoeal 

disease one can accept a causal relationship without really proving it in every 

case. 
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An iaportant aspect in the production of diarrhoea is the relation 

of the disease to breast feeding. Gordon77 recentl7 stated that "the diarrhoeas 

and dysenteries of early life in underdeveloped countries are so intiaatel7 

related to weaning as to constitute an epidemiological entity". M&Dl' report■ on 

gastro-enteritia stresa the fact that nry few of the children are full7 breast 

fed at the time when they preaent with their diarrhoea and the morbidity' and 

aortalit7arehigher in the artificially fed children.10,16, 24, 25,78,79,80• 

Today advanced nations do not have a problem with diarrhoea even 
2,31 79 

when artificial feeding is almoat universally practised. However, Davis and 

Le"f'180 both wrote about the difficulties encountered with artificial feeding in 

poor aocio-economio environments in .lmerica in 1912. Davia79 related the vast 

differences in infantile mortalit7 between New Zea~~d and Australia and Boston 

to the high rate of bottle feeding in the latter. Lev80 from New York said that 

bottle fed babies were 10 times as likel.1' to die from gastro-enteritia as the 

breast fed infants. He pointed out that specific instru.ction to mothers reduced 

the mortality' rate even if they received nothing but advice and encourageaent. 

The most important advantage of breast feeding is probabl.7 the reduced e:r:poaure 

to infectious agenta3 and the fact that infants are mostly &clequately nourished 

while on the breast. 

b7 several workers. 

The satiafactory growth of auch children has been stressed 

Growth failu~e sets in after weaning81 , 82, 83,S4 and 

morbidity and mortality from gastro-enteritis increase. greatly.16 

One or more of the above organisms are considered to initiate the 

majority' of attacks of diarrhoea •. Diarrhoea is leas frequently accepted as a 

sign of malnutrition. However, a variety of ~bnoraalities which are present 

in states of malnutrition could be responsible for the diarrhoea in the absence 

of infection. In general, deficiency states tend to be multiple85,86 a.nd a 

combination of abnormalities mq operate in the same patient. It is not clear 
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whether these structural and functional changes would produce dia&rhoea in pure 

uncomplicated states of malnutrition or whether an additional •trigger 

mecha.nisa" is needed to initiate the attaok which is then perpetuated because of 

the malnutrition. Recent work on experiaental k::vashiorkor in Rhesus monkeys has 

already provided useful information on certain aspects of pure protein-calorie 

aalnutrition.87 Such work could with great benefit be extended and more widel.7 

studied. 

The small intestinal mucosa has a Ter,- rapid turnonr of protein.88, 89 

It is ea97 to understand that protein deficienc7 should haTe a marked effect 

upon its function. In kwashiorkor gross atrophy of the small bowel mucous 

aembrane has been demonstrated.90 , 91 In experimental k.washiorkor in Rhesus 

monkeys, profound changes of the gastro-intestinal tract haTe been demonstrated. 

These included changes in the brush border of the small bowel mu.cosa.87 It is 

not clear whether such changes occu.r early or onl.7 when depletion is adTanced. 

Pancreatic atropq and deficiency of pancreatic enzymes have often 

been described in kwashiorkor and marasmus.85 , 90, 92, 93 , 94,95 These are 

aaaociated with diarrhoea and aalabsorption of nutrients. The cpaplete absence 

of pancreatic enzymes can precede clinical signs of kwashiorkor.94, 96 On reconr,­

pancreatic function•~ return to normal ve.;,. rapid17.85 

Inhibition of pancreatic enzymes have been demonstrated in infections 

unassociated with malnutrition97 and also in diarrhoeal disease.98 E:listing 

abnormalities in malnutrition could therefore be aggrevated by infection. Dean99 

and more reoently Bowie et allOO described diarrhoea in relation to lactose 

intolerance in patients with advanced protein-calorie malnutrition. The diarrhoea 

was draaaticall7 controlled with a lactose-free diet, even in the presence of 
' 

infection.100 It has not yet been established whether diarrhoea is a result of 
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enqae deficiencies or of structural mu.cosal changes alone. A congenital 

aetabolic defect is unlikely since the lactose intolerance was reTeraible on 

reoOTery from malnutrition. Borie101 found that all his patients rl th infection 
; 

had intolerance to lactose while onl.7 one third of the patients without 

infeotion had a similar d.7atunction. 

be an iaportant aggreTating factor. 

He therefore speculated that infection mq 

102 S1111"the found a rapid response of diarrhoea 

in kvashiorkor patients to treat•ent with a combination of broadspectrwa 

antibiotics and nystatin, holding the Tiew that infection was the main factor 

dateraining the prognosis. However, objective data on stool weights and a 

proper control series were absent in his study. It is possible that the almost 

ooaplete sterilsation of the bowel was reaponaible for the control of the 

diarrhoea,as opposed to the control ot infection, b7 preTenting the feraentation 

of the unabsorbed diaaccharides. Further work along these linea ma7 elucidate 

ihe problea. 

The common occurrence of iron deficien07 anaemia among the non-lbite 

child population of Cape Town has been stresaed b7 LanBkowalq.lo5a Abnormalities 

of the gastro-inteatinal tract related to diarrhoea have been demonstrated in 

states of iron defioien07 anaemia.103 , 104 These findings include various 

degrees of atrophy and inflammation of the gastric and duodenal mucosa and 

aalbaaorption of nutrients which were reversible with iron therapy. Iapairaent 

of gastric acid secretion has been demonstrated in relation to iron deficien07 

104 1o?i 106 107 108 . anaemia ' ' and malnutrition ' often associated with chron1o _gaatro-

enteriti■~05o Waterlcnr109 was ~able to confirm iJu,aired acid secretion in 

patients with kwashiorkor. In the studies of malnourished patients the findings 

were not anal7sed in relation to the presenoe ·or absence of anaemia, which is an 

important omission. Achlorhydria has been suggested as a factor in the 

prodriotion of diarrhoea20 and improvement of diarrhoea was described after 
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treatment with h7drochloric 

inTariabl7 after correction 

acid.110• Acid secretion improved almost 

104 10~ ot the anaemia ' suggesting that achlorlqdria 

ia a result of the anaemia and not a cause. In the studies on acid secretion 

a variet,' of teat aeala were uaed10~l09 and patients often had a combination of 

diarrhoea, anaemia, malnutrition and infection.. It is therefore not alwqs 

possible to evaluate cause and effect. lfaiman et al 104 stated that iap&ired 

acid secretion in their stud.7 was not related to low weight for age and their 

patients did not have infections. 

demonstrated. 

The relation to anaemia was thus well 

The gastro-inteatinal effects of vitamin deficien07 states have been 

reviewed b7 Jelliffe16 who indicated again the common occurrence of diarrhoea in 

relation to such deficiencies. It is probabl~ not a aajor cause of epedellic or 

61 }ll endeaic diarrhoea although such situations do arise. ' 

It ia furthermore important to stress that structural and tunctional 

changes are not limited to the gastro-inteatinal trut in states of nutritional 

deficiency. The iaportanoe of such changes in relation to diarrhoea have often 
112 113.a-c 

been stressed. ' 

The above data clearl7 demonstrate the gross and widespread. changes 

associated with nutritional deficienc;r. Considering these it is surprising that 

metabolic function is not more grossly abnormal and that so •all1' aspects of 

metabolism are seemingly normal in the face of severe depletion.112• 

A SUMMARY OF THE MAIN FEATURES OF THE l)ISBSE. 

The disease is mainly concentrated in the underdeveloped countries 

and in those undergoing rapid industrialisation. Gaatro-enteritis is recognised 

as a ■ajor cause of death during the rapidly' growing perioda ot intanc7 and earl7 

childhood and co■prises a considerable aedical and public health problea in many 
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countries of the world. 

The incidence and characteristics of the disease differ significantl.7 

between malnourished children and those who are wellnourished. In the former 

it tends to be prolonged and frequentl7 recurrent and shows a lack of spontaneous 

recovery. In well-nourished children the disease is acute, of short duration 

and complete recovery is the rule. 

The aetiology of the disease is varied and often obscure. Enteral 

infection is· considered the most frequent precipitating cause of an acute attack 

of diarrhoea. The frequent association with malnutrition and poor socio­

economic ciroumstances has been pointed out and the relation of the first attack 

to the introduction of bottle feeding stressed. 

The main characteristics of the home environment are fairl7 constant 

in malnourished groups with diarrhoea. Povert7, ignorance, poor hygiene and 

lack of -suitable foods are interwoven. The pattern varies in the relative 

significance of these factors in a particular patient, population group or 

geographic locali t7. 

Evidence of preceding malnutrition in patients with diarrhoea and the 

influence of malnutrition on the prognosis has been pointed out by several workers 

Infection and parasite infestation.influence the nutritional status 

and often this is further aggravated by the common practise of prolonged 

starvation when diarrhoea is present. These factors are responsible for the 

acute nutritional break.down of previously malnourished patients rather than being 

the major cause of chronic malnutrition. 

The evidence indicating that diarrhoea could be a sign of nutritional 

deficiency is reviewed. Structural and functional changes are numerous a.nd 

many of these are concentrated on the gastro-intestinal tract. 

The literature on the subject of gastro-enteritis is vast and often 

confusing. Many aspects of the disease have not been adequately investigated. 
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The multiplicit7 of associated factors often complicate adequate assessment and 

evaluation of available data. 

Basicall7 the disease i ■ prenntable. The urgent need for large 

scale programmes ot prevention centred mainl7 upon the infants and young 

children ia obTious. 

A SUIIWlf OF 'l'llE PROBLEM OF GASTR0-Bl'l'ERI'.l'IS Ilf SOUTH il'RICJ. ill> Ilf CAPE '1100 
Ill Pil!ICULAR. 

1W1. Vorking~a children's hospital in Cape Town for some years, an 

increasing awarenes■ of the magnitude of this problem among the non-lbropeaa 

infants and children has been ine■capable~ 

The iaportance of the relationship of malnutrition and infection has 

been repeatedly stressed in different wa,.s b7 the senior staff who have also 

indicated the need for more data concerning the disease as it is seen in and 

around Cape Town. 

In 1949 l3reolt9 pointed out that great differences in vital 

statistics between •ropean and Cape Coloured people existea aainly in relation 

to the "social diseases" such as infantile gastro-enteritis. Since then there 

have been several publications from Cape Town on gaatro-enteritia~O,lS,2l, 29,30. 

ill the workera indicated the high mortalit7 and morbidity rates in relation to 

malnutrition. Robertson et a110 and Trune1121 ' 29 stressed the differences 

between the racial grou1s. They showed the aiailariv of the European 

population figures to those of the induatriall7 developed countries and of the 

non-Jbropean figure■ to those of the underdeveloped countries of the world. 

Gaatro-enteritia in the non-Etlropean children was atrongly associated with 

malnutrition and poor socio-economic cirCUllatances. Bone of these papers 

included an analysis of the incidence of infection. 
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Kahn20 from Johannesburg indicated a siailar situation to that in 

Cape Town. ·The majority of his patients were Eantu.. Re did investigate 

infection and pointed out the seasonal differences of both infection and disease 

incidence. The disease has a pealc incidence in summer but large nuabers of ca8e8 

occur throughout the year. 

Recent figurealO,ll indicate that diarrhoea mortality ia atill high 

in the Republic especially in the age group under 5 years. In certain areas 

12 22. there has been a steady decline in mortality" ratea in recent years. ' In 

12 the Cape Town awrlcipal area deaths are steadily dropping but outside the 

aunicipal area mortality remains high. At one children's hospital outpatient 

department alone, there were 314 deaths from gastro-enteritis during the 18 months 

from January 1963 - June 1964.19 This doea not inoiude the inpatient deaths. 

During thia time more than 6,000 patients received intravenous fluid therapy in 

the resuscitation room at the outpatient department. If 5°" of these patients 

were underweight and had lo'po-albuminaemia21 it means that there were at least 

3,000 children in a state of "pre-kwashiorkor" in this department alone during 

18 months. At this hospital the outpatient numbers are increasing every year 

and there is no indication that diarrhoea incidence is dropping. 

The following table gives au indication of the situation in 1960. 

These figures were compiled from the records of cases examined during the studl' 

reported by Ford et ai. 18 • The total number of patients seen during March and 

July are given in addition to the number in whom gastro-enteritis was the 

primary diagnosis. 

The weather in March is still hot and in July it is wet and 

cold. 
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Inoidenoe of Gastro-enteritie in Maroh and Jul7 1960 

O.P.D. 1960 INCIDENCE OF GASTRO-ENTERITIS. 

Bon-Euro:eean. 

March & Jul.7. Less than 6~ Ent.Wt. 6i;-8M hnt. Wt. More than 8°' E:mt.Wt 

Total Bo. of 
Patiente 325 1009 1179 

Bo. Yi th G.E. 151 (46") 214 (217') 121 (1~) 

March. 

Total Wo. ot 
Patient■ 191 622 553 

Wo. ri th O.E. 113 (59") 235 (38") 88 (10,C) 
--· ~-

Total 1'0. ot 
Patient■• 134 387 626 

Wo. Yi th G.E. 38 (2~) 28 (~) 33 (5~) 
·-

Ea.ropean. 

March & Julz. 

Total Bo. of 
Patienta. 8 28 252 

Bo. with G.E. 2 l 9 (4") 

There were 54" of all non-~pean and 12" ot Jhropean patients 

below the 3rd percentile in weight. Of the non-Jhropean patients with gastro­

enteritis 7~ were below the 3rd. percentile. Weights above the 50th percentile 

occurred in 58" of Ea.ropem patients and l~ of non-Eo.ropean patient■• 

In Karch 32" of all non-Etu-opean patients had gaatro-enteritis and in 

Jul7 onl7 9% had gastro-enteritia. During the two months onl7 4" of the Jhropean 

patients had gaatro-enteritia. The incidence of the disease was very much lower 

in the patients who were within the normal range of weight for age than in the low 

weight patients. In Winter the incidence remained high onl7 in those who were 

grosal7 underweight. 


















































































































































































































































































































