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AGENTSAGENTS 
VIRUSES VIRUSES: 
 Gastroenteritis: Coxsakie, Echo, Reo, 
Rotavirus 

 Poliomyyelitis 
 Viral Hepatitis 

BACTERIAL: 
 Enteric ffevers: Sallmonelllla typhhi, S. paratyphhi 
 Gastroenteritis: E.Coli, Campylobacter spppy pp 
Dysentry: Shigella spp 
 CholeraCholera:: Vibrio choleracholerVibrio a 
 Food poisoning: Salmonella typhimurium, 
Staphylococcus aureus, Clostridium welchii 



AgentsAgents 
PROTOZOAL:PROTOZOAL: 
 Amoebiais 
 Giardiasis 

HELEMENTHIC: 
Nematodes: Ascariasis, Enterobiasis, Trichuriais, 
TrichinosisTrichinosis 

 Cestodes: Taeniasis, Hydatid cyst 



 Epidemic patterns 
Water Borne: 
 ExplosiveeExplosiv 
 Affects people over wide area 

traceable connection except NoNo otherother traceable connection except 
common use of water 

Food Borne: 
More localised 
 Affectingg ppersons from same household or 
boarding institution, those who feed 
communally at a hotel, restaurant, staff 
canteen etc 



 Host factorsHost factors 
Non specific factors Non specific factors 
High acid content 
 Antibacterial lysozyme 

Specific factors p
Natural infections 
A tifi  i  l  i  i  ti   Artificial immunisation 

 Local resistance of mucosa 



C t  lControl 
 Infective agent: Infective agent: 
 Sanitary disposal of faeces 
 Ellimination off hhuman andd animall reservoirs 

Route of transmission 
 Provision of safe water supply 
 Protection of foods from contamination  Protection of foods from contamination 
 Control of flies 
 Improvement of personal hygiene  Improvement of personal hygiene 

Host 
 Specific immunisation 
 Chemoprophyylaxisp p  
 Specific treatment 
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Diarrhoea 
Passage of loose, liquid or watery stools 
MMore ththan ththree titimes a dday 

Change in consistency and character of stools 
is more important 



Clinical typesClinical types 

1. Acute watery diarrhoea: 
L t  l h d Lasts several hours tto days 

Main dangger is dehyydration 

 V. cholera, E. coli, Rota virus. 

2 Acute bloody diarrhoea 2. Acute bloody diarrhoea 
 Dysentry i.e. visible blood in the stools 
Main dangers are damage of intestinal mucosa, 
sepsis and malnutrition.sepsis and malnutrition. 

 Shigella 



3. Persistent diarrhoea 
 Lasts 14 days or longer 
Main dangers are malnutrition and serious non‐Main dangers are malnutrition and serious non 
intestinal infection. 

 Person with other illnesses e.g. AIDS 

4. Diarrhoea with severe malnutrition 
Main dangers are sever systemic infection, 
dehydration, heart failure, vitamin and mineral dehydration, heart failure, vitamin and mineral 
deficiency. 



 

per ‐year03 episodesof
children under 5 years in developing countrieschildren under 5 years in developing countries

Problem StatementProblem Statement 
Diarrhoea and Deaths in Under 5 children: 
 Second leading cause of death vs ARI 
 4 6 million (in 1980) to 1 2 millions (in 2000) and around 760 4.6 million (in 1980) to 1.2 millions (in 2000) and around 760 
000 (in 2011). 

 90% of deaths occur in Sub Sahara Africa and South East Asia 90% of deaths occur in Sub Sahara Africa and South East Asia. 

 09% under five death # mostly <2 yrs—0.6 m 
ddeathh ((2012)) 

 Globallyy, 1.7 billion cases of diarrhoeal disease everyy yyear 

 A median 03 per child‐year forA median  of episodes child for 
children under 5 years in developing countrieschildren under 5 years in developing countries 

 1.4 billion episodes/year; 123 million clinic visits; 9 million 
h it tihospitalilizations 

 Loss of 62 million DALYS 



8% f d th  i d8% of deaths in under 5 

children 

11.6 million cases & 1323 deaths (2014) 

10.7 million cases & 1535 deaths (2013)10.7 million cases & 1535 deaths (2013) 

0 6 million cases & 1293 deaths (2011)0.6 million cases & 1293 deaths (2011) 



 

   
  
 

 
 

Agents 
Viruses Bacteria 
 Rotaviruses  Camplyobacter 
 Astroviruses jejuni 

 Escherichia coli  Calciviruses 
 Coronaviruses  Shiggella spppp Coronaviruses 
Norwalk group  Salmonella spp 

 Vibrio cholerae  Vibrio cholerae  Enteroviruses  Enteroviruses 
 Vibrio 
parahemolyticusparahemolyticus 

Othhers 
 Bacillus cereus 

 Protozoa 
Helminths 



Agents frequently identified in children with ADD in 
l i  iDeveloping Countries 

Pathogeng % of cases 

Viruses Rotavirus 15 ‐ 25 

B iBacteria E i i E liEnterotoxigenic E. coli 
C. jejunij j  

V. cholerae 
Shi ll Shigella 

Salmonella (non typhoid)( o  typ ) 
Enteropathogenic E. coli 

10 – 20 

10 – 20 

5 – 10  

5 – 10  

1 –  5 

1 – 5  

Protozoa Cryptosporidium 5 ‐ 15 



Reservoir: 
Human ((mainly)): 
 ETEC,ETEC, Shigellaella spp., V. cholera,cholera, Giardia Shig spp., V. Giardia 
lamblia, E. histolytica 

 Animals: 
 Campylobacter jejuni, Salmonella spp., 
YersiniaYersinia enterocoliticaenterocolitica 



 Host factors 
 Children: 6 months – 2 years 
 Incidence highest during weaning Incidence highest during weaning 

 Incorrect feeding practices 
 Declining maternal acquired antibodies Declining maternal acquired antibodies 
 Direct contact with faeces when child starts to crawl 

 Common among malnourished 
 Poverty 
 PrematurityPrematurity 
 Reduced gastric acidity 
 Lackk off personall hhygiene 



 Environment factorsEnvironment factors 
Temperate areas:Temperate areas: 
Warm seasons: Bacterial diarrhoea 

Winter: Viral diarrhoea 

Tropical areas: p
 Throughout the year: Viral diarrhoea 

W i B t  i  l  di hWarmer, rainy season: Bacterial diarrhoea 



   Mode of TransmissionMode of Transmission 
Feco Oral Transmission Feco Oral Transmission 

 Directly infectious 
 B i f  ti  ft t  ti  i th il Become infectious after maturation in the soil 



     

   

 

Pathways of feco oral Pathways of feco oral 
transmissiontransmission 

Water 

F d  h 
Faeces or 

Food Mouthcontaminate 
d soil 

Hands 



   Control of ADDControl of ADD 
1. Short term: 
 Appropriate clinical management 

2. Long term: 
 Better MCH care practices 
 Preventive strategiesg
 Preventing diarrhoeal epidemics 



   Appropriate clinical management Appropriate clinical management 
 Oral rehydration therapy Oral rehydration therapy 

 Intravenous rehydration 

Maintenance therapy 

 AppropriateAppropriate feedingfeeding 

 Zinc supplementation 

 HBF (Home based fluids) 
 SSS (Sugar salt solution)SSS (Sugar salt solution) 



   
 

ORTORT 
Reduced osmolarityy 

ORS 
grams/g / 
litre 

Reduced 
osmolarity ORS 

mmol// 
litre 

S di  hl idSodium chloride 62.6 S di  Sodium 75 

Glucose, anhydrous, a y  13.5 Chloride 65 

Potassium chloride 1.5 Glucose, 
h danhydrous 

75 

Trisodium Trisodium citrate, citrate, 
dihydrate 

2.92.9 Potassium Potassium 2020 

Citrate 10 

Total OsmolarityTotal Osmolarity 245 245 



           
           

               
           

           

SSS 

Half (1/2) litre of clean drinking 
Add a 3‐finger pinch of salt (approx. 1.75gms). 
Taste the solution. It shouldn't be more salty than your tea 
Add a scoop of sugar ( approx. 20 gms.) 
Stir the mixture till the salt and sugar dissolve. 



     Better MCH care practices Better MCH care practices 
Maternal nutrition:Maternal nutrition: 
 Antenatal care 

 Postnatal during lactation 

Child nutrition: 
 Exclusive breastfeeding 

 AAppropriiatte weaniing practitices 
 Vitamin A supppplementation 



     
           

     
           
              
     

       
   
 
          

Hand washing 
 Vit i A ( b %) 

Diarrhea: Evidence based Intervention Diarrhea: Evidence based Intervention 
(Reduction in Under 5 Mortality) Preventive Intervention 

 Breast Feeding ( by 13%)g y 
 Exclusive Breast feeding for first 6 months 
 Continued breast feeding 6 11 months Continued breast feeding 6‐11 months 

 Complimentary feeding ( by 6%) 
Water, Sanitation, Hygiene ( by 3%) 
 Safe drinking water g 

 Vitamin A ( by 2%) 
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Diarrhea: Evidence based Intervention 
(Reduction in Under 5 Mortality) Treatment (Reduction in Under 5 Mortality) Treatment 
Intervention 

 ORT ( by 15%) 
 Antibiotics for dysentry ( by 3%) 
 Zinc ( by 4%) Zinc ( by 4%) 
 Others (important): 
 Continued feeding 

 Recognition of danger signsRecognition of danger signs 
Health care seeking 
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 Recurrent dehydration 

Low Osmolar ORS Low Osmolar ORS 
Scientific RationaleScientific Rationale 
 Requirement of IV fluids falls by 39%Requirement of IV fluids falls by 39% 

 Vomiting decreases by 30% 

 Stool output decreases by 20% 

 Improved net fluid  absorption in gut  efficient Improved net fluid  absorption in gut  efficient 
water and sodium absorption 

R d  d  Ri k f

 
 

 Reduced Risk of‐
Hypernatremia yp
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Evidence of Zinc efficacy in diarrhea 
Cochrane Meta analysis 2009 (18 Trials) Cochrane Meta‐analysis 2009 (18 Trials) 
 Clear benefit in children > 6 months of age Clear benefit in children > 6 months of age 

 Shorter duration of diarrhea 

 Stool output reduced 

 Less diarrhea at 3 5 and 7 day Less diarrhea at 3, 5 and 7 day 

 Reduced duration of persistent diarrhea 

 Nutritional status, geographical region, 
background zinc deficiency, zinc type, and

         
       

g y, yp , 
study setting did not alter outcome 
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 Preventive StrategiesPreventive Strategies 
SanitationSanitation 

H lthHealth edducatition 

IImmuniizatition 

FlFly controll 
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 Food poisoningFood poisoning 
Acute gastroenteritis caused byAcute gastroenteritis caused by 
ingestion of food or drinkingestion of food or drink 
contaminated with either living 
bacteria or their toxins or inorganic 
h i l b d i  d  i hchemical substances derived either 
from plants or animalsfrom plants or animals. 



CharacteristicsCharacteristics 
History of ingestion of common food History of ingestion of common food 

Attack of many persons at the same time 

Similarity of signs and symptoms in the 
j it  f thmajority of the cases  



TypesTypes 
Non bacterial Non bacterial 
 Contamination of food by chemicals 
 Eg: Fertilisers, Pesticides etc 

Bacterial 
 Toxic: Staphylococcal food poisoning, botulism, 
B illBacillus cereus, 

 Infective: Salmonella, Shigellag 



   Salmonella food poisoning 
Extremely common form of food poisoning: 

f dIncrease in community feeding 
Increase in international trade in human 
food 
Increase incidence of salmonellosis in farm Increase incidence of salmonellosis in farm 
animals 
I use of householdIncrease use of household 
detergents interfering with sewageg g g 
treatment 
Wide distribution of ‘prepared food’ p p  



 Agent: 
S l  ll  hi i S i idi  S Salmonella typhimurium, S. enteritidis, S. 
cholera‐suis 

 Source: 
F i l d lt th h contaminated milk Farm animals and poultry – through contaminated milk, 
meat, and egg products 

 Rats and mice: urine and feaces  Rats and mice: urine and feaces 

 Incubation period: 12 – 24 hrsIncubation period: 12 24 hrs 

 Mechanism: 
Multiplication of bacteria leading to enteritis 
and colitis 



   Staphylococcal food 
poisoning 
 Agent: 

 Enterotoxins ofof certaincertain strains of coagulasecoagulase positivepositive Enterotoxins strains of 
Staph. aureus 

 Source: 
 usually milk and milk products usually milk and milk products 

 Incubation period: 1 –  8 hrspe 

 Mechanism: 
 Ingestion of pre‐formed toxins in the food 
(intradietetic toxin) 



B  li  Botulism 
 Agent: A t 

 Exotoxin of Cl. Botulinum type A, B or E 

 Source: 

 Incubation period: 18 – 36 hrs 

Home Home preservedpreserved foodsfoods (Latin(Latin wordword ‘botulus’botulus 
means sausage) 

 Incubation period: 18 36 hrs 
Mechanism: 

Preformed intradietetic toxin 
 Symptoms: Symptoms: 

 Due to action of toxin on parasympathetic system 
 Diplopia, dysphagia, paralysis, ptosis, dysartharia, fatal 



 Clostridium perfringensClostridium perfringens 
 Agent: Clostridium perfringens 

 Source: 
 Ingestion of meat, meat dishes and 
poultrypoultry 

 Incubation period: 6 – 24 hrs 

Mechanism of action: 
 Toxins produced due to multiplication of organism Toxins produced due to multiplication of organism 



 Bacillus cereusBacillus cereus 
Source: Ubiquitous Source: Ubiquitous 
Mechanism: Enterotoxins (preformed) 
Emetic form: 
short incubation period 1‐6 hoursshort incubation period 1 6 hours 
resembling staphylococcal food poisoning 

Diarrhoeal form: 
Longer I.P. 12‐24 hours 
resembling Clostridium perfringensg perfringens 



     Investigation of food poisoning 
Line listing of cases/patients 
History of food intake in the past two days 
Lab investigations:Lab investigations: 
 Stool, food remains, vomitus of the patients and 

t l  f f d h dl  stools of food handlers 
Environmental studyy 
Data analysis 
 Time place and person Time, place and person 
 Food specific attack rates 



PreventionPrevention
Food sanitation 
Meat inspectionMeat inspection 
 Inspection of food handlers 
Personal hygiene 
Food handling practices Food handling practices 
Sanitary improvements 
Health education 

RefrigerationRefrigeration 
Surveillance 




