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 CCausedd bby iintestiinall: 
 Roundworms (Ascariasis)Roundworms (Ascariasis), 

(Necator americanus and HookwormsHookworms (Necator americanus and 

Ancylostoma duodenale) and 

 Whipworm (Trichuris trichiura) 



 About 24% of world’s population or 1.5 
billion people are infected. 

 Over 270 million pre school children and 
over 600 million school age childrenover 600 million school age children 

 live in areas where these parasites are 
intensively transmitted and 

 in needneed ofof treatment and preventive in treatment and preventive 
interventions. 



 It is transmitted by eggs 
◦ Adult worms live in intestine where they produce 

thhousandds off eggs eachh dday. 

 Several ways : 
a) eggs that are attached to veggetables and salads notgg

carefully cooked, washed or peeled. 
b) eggs are ingested from contaminated water 

sources 
c) eggs are ingested by children who play in soil and 

ththen putt th i hands i theiir mouthth iththeir h d  in th withoutt 
washing them. 



 People become infected with hookworm 
primarily by walking barefoot on contaminatedprimarily by walking barefoot on contaminated 
soil. 

 No direct person-to-person transmission, or 
i finfectition ffrom ffreshh ffaeces. 

 Need about three weeks to mature in the soil. 

 Re-infection occurs only as a result of contact 
with infective stages in the environmentwith infective stages in the environment. 



 Ascaris lumbricoides 

 Clinically manifested by vague symptoms of 
nausea abdominal pain and coughnausea, abdominal pain and cough. 

 Occasionally, may produce intestinal 
obstructionobstruction or may migrate into theor may migrate into the 
peritoneal cavity. 



 Cosmopolitan in distribution. 

 Common helminthic infestation. 

One billion (807 1121 million) infected One billion (807-1121 million) infected 

 12 million acute cases 12 million acute cases 

 20,000 or more deaths. 

 Heavy infection is common in children aged 3-
8 years.  



a) AGENTAGENT : AAscari lumbriico desis l b iid 
 Lives in lumen of small intestineLives in lumen of small intestine. 

 Female measuresmeasures 20-3535 cm inin length andand Female 20 cm length 

the male is 12-30 cm. 

 Egg production is very heavy 
◦ an estimated 2,40,000 eggs per day by each 

female excreted in the faeces. 

 Infective in 2 3 weeks Infective in 2-3 weeks 



 Larvae 
◦ penetrate the gut wallpenetrate the gut wall 
◦ carried to the liver and then to the lungs via 

bloodblood streamstream 
◦ moult twice alveolar walls and migrate into the 

bronchioles coughed up through the trachea andbronchioles coughed up through the trachea and 
then swallowed by the human host. 

 Mature into adults in 60-80 days. 

 Life span : 6-1212 months.Life span : 6 months. 



b) RESERVOIR OF INFECTION : 
◦ Man is the only reservoir 

c)c) INFECTIVE MATERIAL :INFECTIVE MATERIAL : 
◦ Faeces containing the fertilized eggs. 

d) HOST : 
◦ Important disseminators of infection 
◦ High degree of host-parasite tolerance 
◦ Contribute to malnutrition. 



(e) ENVIRONMENT : 
◦ Ascaris is a “soil-transmitted” helminth. 
◦ Temperature, moisture, oxygen pressure and ultra-

violet radiation from the sunlight. 

(f) HUMAN HABITS :(f) HUMAN HABITS : 
◦ Indiscriminate open air defecation. 
◦ No regular habits by children pollute the house and◦ No regular habits by children pollute the house and 

surrounding areas. 



 PERIOD OF COMMUNICABILITY 
◦ until all fertile females are destroyyed and stools are 

negative. 

INCUBATION PERIOD INCUBATION PERIOD 
◦ 18 days to several weeks. 



 Light infection usually have no symptoms. 

 A range of symptoms including intestinal 
manifestationsmanifestations like diarrhoea, abdominallike diarrhoea abdominal 
pain, general malaise, weakness, impaired 
cognitive andd phhysicall ddevellopment 

 Heavy infection: more than 50000 eggs per 
gram of faecesgram of faeces. 



 Larvae migration cause fever, cough, 
asthma, skin rash,sputumsputum formation,formation, asthma, skin rash, 

oesinophilia. 

 Roundworm aggregate masses can cause 
volvulus, intestinal obstruction or 
intessuscepption. 

 Bowel perforation in the ileococcal region , Bowel perforation in the ileococcal region 
blocking common bile duct or may come 

i h  iout with vomit. 



 Any infection caused by: 

Ancylostoma duodenale 

Necator americanus 



 MM iain nematoddes causiing hhookkworm 
infection in man. 

 Europe and South- western Asia, and 
 Tropical Africa and in the AmericasTropical Africa and in the Americas. 
 About 576-740 million cases, of these 

b 80 illi l ff dabout 80 million were severely affected. 

 A. duodenale in North India and N. 
americanus in South Indiaamericanus in South India. 

 More than 200 million people in India are 
ff daffected 



Agent factors :Agent factors : 

( ) A  t(a) Agent : 
 Small intestine, mainly jejunum 
 Males measure 8 to 11 mm and females 10 

to 13 mmto 13 mm. 
A. duodenale : 10,000-30,000 eggs and 

N. ii s : 5000-1000010000 eggsN amer canu 5000 
 Egg hatches after 1-2 dayys.gg 

  

 



 Rhabditiform larva moults twice in the soil 

 Skin penetrating third stage infective larva 

within 5-10 days. 

 MMove very lilittlle h ihorizontalllly, miigrate upwardsd 
onon blades of grassblades of grass . 

 Enters the body througgh skinbody 

 A. duodenale are also infective by mouth. 



 Once inside the body, they migrate viaOnce inside the body they migrate via 
lymphatics and blood stream to the lunggs.y p  

 Sexually mature. 

 Adult A. duodenale and N. americanus are 

survive for 1-4 years. 



(b) RESERVOIR : 
◦ Man 

(c) INFECTIVE MATERIAL :(c) INFECTIVE MATERIAL : 
◦ Faeces containing the ova of hookworms. 

(d) PERIOD OF INFECTIVITY : 
◦ As long as person harbours the parasite. 

    



(a) AGE AND SEX : 
◦◦ All ages and both sexesAll ages and both sexes 

(b) NUTRITION :(b) NUTRITION : 
◦ malnutrition is a predisposing factor 

(c) HOST-PARASITE BALANCE : 
d h b l l d◦ In endemic areas, a host-parasite balance: worm load 

is limited 

(d) OCCUPATION : 
h h l l l h k◦ a higher prevalence in agricultural than in town works 

◦ an occupational disease of the farming community. 



 Lives in upppper half-inch ((1.2cm)) of the soil. 

(a)(a) SOIL :SOIL : 
◦ damp, sandy or friable soil decaying vegetation 

favourablefavourable. 

(b) TEMPERATURE :(b) TEMPERATURE : 
◦ 24 to 32 deg. C favourable. 

(c) MOISTURE :
◦ dryness is rapidly fatal. 



(d) RAINFALL : 
(100cm) favourable environmental◦ 4040 inchesinches (100cm) favourable environmental 

factor. 
◦ Number of rainy days spread out evenly throughNumber of rainy days spread out evenly through 

out the year. 
◦ Flooding is an unfavourable.Flooding is an unfavourable. 

( )  SHADE(e) SHADE : 
◦ Direct sunlight kills the larvae 



(f) HUMAN HABITS: 
◦ Indiscriminate defecationIndiscriminate defecation, 
◦ Using the same places for defecation, 
◦ G iGoing bbareffoott, 
◦ Farming practices using untreated sewage, 
◦ Child di i th i f t d  d b f tChildren wading in the infected mud bare-feet andd 

hands 
◦ Compounded by social factors suchsuch as ,social factors as illiteracyCompounded by illiteracy

ignorance and low standard of living. 



 N. americanus is 7 weeks 
 A. duodenale is 5 weeks to 9 months. 



( )  INDIVIUAL(a) INDIVIUAL : 
 Chronic blood loss and deppletion of bodyy’s 

iron stores : iron-deficiency anaemia. 
 HealthHealth ofof mothersmothers inin termsterms ofof increaseincrease 

morbidity, low birth weight babies, 
abortion stillbirths and impaired lactation;abortion, stillbirths and impaired lactation; 

 Health of adults incapacity for sustained 
hard work 

 aa loss of blood plasmaplasma into thethe small loss of blood into small 
intestine leading to hypoalbuminaemia. 



(b) COMMUNITY :(b) COMMUNITY : 

 siignifiificantt andd hharmffull effffectt on variious 
aspects of economy and quality of life of a 
community. 



 Third most common soil-transmitted. 



Primary prevention: 
 Most effective in interruptingg transmissionupt 
 Sanitary disposal of human excreta 
 Provision of safe drinking water Provision of safe drinking water 
 Food hygiene habits 
Health education 
◦ Use of sanitaryy latrines, ppersonal hygiene,, wearingg, yg 

protective footwear 



Secondary prevention: 
 Albendazole: 400mgg stat 
 Mebendazole: 100mg BD for 3 days 
 Levamisole: 2 5mg/kg statLevamisole: 2.5mg/kg stat 
 Pyrantel: 10mg/kg stat. 

 Iron Folic acid for treatment of anemia. 







 Protozoan parasite Entamoeba histolytica 

 Common infection of the human gastro-

intestinal tract. 

10% f ii fnfectted i di  id  l  are   10% of d individuals 

symptomaticsymptomatic. 

 A potentially lethal diseaseA potentially lethal disease 

 Substantial morbidity and mortalityy y 



 Subdivided into: 
 I tIntestitinall amoebibiasiis: 
◦ Intestinal infection will develop invasive amoebiasis 

ld bd l d f d d h◦ Mild abdominal discomfort and diarrhoea to acute 
fulminating dysentery. 

 Extraintestinal amoebiasis: 
◦ involvement of liver (abscess), lungs, brain, spleen, 

skin, etc. 



WORLD : 
 A worldwide distribution. 
 Major health problem in the whole of China Major health problem in the whole of China, 

South East and West Asia and Latin America, 
i ll  M iespecially Mexico. 

 500 million pp people carryy E. histolyytica in their 
intestinal tract 

 OneOne-tenth of infected peoplepeople suffer from tenth of infected suffer from 
invasive amoebiasis. 
P b bl  h i i bi i d Probable that invasive amoebiasis, accounted 
for about 100,000 deaths in the world. 



 Prevalence rates varyy from as  low as 2% to  
60% 

 High prevalence, amoebiasis occurs in 
enddemiic fforms as a resullt off hihighh llevells off 
transmission and constant reinfection 

 EpidemicEpidemic water borne infections canwater-borne infections can occur occur 
if there is heavy contamination of drinking 
waterwater supplysupply. 



INDIAINDIA :: 

 Amoebiasis affects about 15% of the Indian 

population 

 Reported throughout India 

 Prevalence rate is 15% ranging from 3.6 to 

47.4% in different areas. 
◦ Variations in cllinicall ddiagnostic criteria 

◦ TechnicalTechnical difficulties in establishing a correctdifficulties in establishing a correct 

diagnosis and lack of sampling criteria. 

 



(a) AGENT : 
 Potentially pathogenic strains off EE hi t l tiy cP t  ti  ll  th i t i  . histol ti a. 
 E. histolytica can be differentiated into at least 

17 zymodemes 
◦ population of organisms differing similarpopulation organisms differing from 

population in the electrophoretic mobilities of one 
or more enzyymes 
◦ Pathogenic strains are all from particular 

zyymodemes 
◦ Quite distinct zymodemes 
◦ The iso-enzymeenzyme determine whywhy a particularparticularThe iso determine a 

zymodeme is able to invade. 
pathogenicpathogenic and 11 non-and 11 non◦ Identified 7 potentiallyIdentified 7 potentially 

pathogenic zymodemes. 



Invasive strains give rise to faecal cysts and the 
organisms breed true. 

 Invasive strains give rise to faecal cysts and the 

 E-histolytica exists in two forms 
◦ vegetative (trophozoite) and cystic forms. 

 Multiply and encyst Multiply and encyst. 
 Cysts are excreted in stool. 
 IIngestedd cysts rellease trophhozoiites 
 Invade the bowel and cause ulceration 
 Caecum and ascending colon rectum – vein 

and reach the liver and other organsand reach the liver and other organs. 



 Short-lived outside the human body 
 Not impportant in the transmission of the 

disease. 

 Cysts 
 Infective to man Infective to man 
Remain viable and infective for several days 

i ffaeces, watter, sewage d il i thein and soil in th 
presence of moisture and low temperature. 

Cysts are not affected by chlorine. 
Readilyy killed if dried,, heated ((to about 55 

deg C) or frozen. 



(b) RESERVOIR OF INFECTION : 
 Man is the only reservoir of infection Man is the only reservoir of infection 
 Immediate source – faeces containing the 

cystts. 
 Symptom free and are healthy carriers of 

the parasite. 
 1 5 x 107 cysts daily 1.5 x 10 cysts daily. 
 Carriers engaged in the preparation and 

h dlihandling off ffoodd. 



(( )c) PERIOD OF COMMUNICABILITY : 

 As long as cysts are excreted – several years 

 If cases are unrecognized and untreated. 



 Any age 
 No sex or racial difference in the occurrence 

of the disease 
 A household infectionA household infection 



 More closely related to poor sanitation and 
socio- economic status than to climate 

 Use of nightsoil for agricultural purpose 
favours the spread of diseasefavours the spread of disease 

 Marked wet-dry seasons 
 Higher during rains, presumably since cysts 

mayy survive longger and the ppotential for 
transmission is thereby increased 

 EpidemicEpidemic outbreaks sewage seepage into outbreaks-sewage seepage into 
the water supply 



(i) Faecal-oral route : 
 Readily take place intake of contaminated Readily take place – intake of contaminated 

water or food. 
E id  i  t b i f ti   Epidemic water-borne infections 

 Heavy contamination of drinking water 
supply 

 Veggetables,, esppeciallyy those eaten raw,, 
from fields irrigated with sewage polluted 
water can readilyy conveyy infection 

 Viable cysts found on the hands and under 
finger nailsfinger nails 

 Direct hand to mouth transmission 



(ii) Sexual transmission : 
 oraloral-rectal contact is also recognized, rectal contact is also recognized 

especially among male homosexuals. 

(iii) Vectors : 
 flies, cockroaches and rodents are capable of 

carryingcarrying cysts and contaminating food andcysts and contaminating food and 
drink. 



 About 2-4 weeks or longer 



(1) Primary Prevention : 

 Primary prevention centre round preventing 
contamination of water food vegetables andcontamination of water, food, vegetables and 
fruits with human faeces 



(a) Sanitation : 
 Safe dispposal of human excreta 
 The elementary sanitary practice of washing 

hands after defecation and before eatinghands after defecation and before eating 

 A crucial factor in the prevention and 
control of amoebiasis. 



 Too many hurdles (both social and 
economic)economic) 

 Cooperation of the local community 

 The sanitary systems should be selected 
andd consttructedd taking i t  id tit t ki  into consideration 
the customs and practices of the population 
and the available resources. 



(b) Water supply: 
 ProtectionProtection ofof waterwater suppliessupplies againstagainst faecalfaecal 

contamination 
 Amoebbic cysts may survive ffor severall ddays 

and weeks in water 
 Not killed by chlorine in amounts used for 

waterwater disinfectiondisinfection 
 Sand filters are quite effective in removing 

amoebibic cystts. 
 Water filtration and boilingg are more 

effective 



( )(c) FFoodd HHygiiene: 
 Protection of food and drink against faecal 

contamination 
 Uncooked vegetables and fruits can be disinfected 

with aqueous solution of acetic acid (5-10 %) or full 
strength vinegar 

 Thorough washing with detergents in running 
water will remove amoebic cysts from fruits and 
vegetables 

 Since food handlers are major transmitters of 
amoebiasis: Periodically examined, treated and 
educated in food hygiene practices such as hand-
washhing 

  



(d) Health Education : 
 IIn th long-tterm, a greatt d lthe l deal can bbe 

accomplished through health education of 
the public. 



techniquetechnique 

( )(a) Earlyy Diaggnosis : 
 Demonstration of trophozoites in red cells is 

diagnosticdiagnostic 
 Fresh mucus passed per rectum 
 Microscopy absenceabsence ofof puspus cellscells inin thethe stoolstool maymay Microscopy – 

be helpful in the differential diagnosis with 
shigellosisshigellosis 

 Serological tests negative in intestinal amoebiasis 
◦ If positive- aa clueclue toto extraintestinalextraintestinal amoebiasisamoebiasis◦ If positive 

 Indirect haemagglutination test (IHA) is regarded as 
the most sensitive serological testthe most sensitive serological test 

 Counter immuno-electrophoresis (CIE) and ELISA 



(b) Treatment : 
(i) Symptomatic cases :(i) Symptomatic cases : 
 symptomatic cases can be treated 

effffectitivelly withith M tMetronididazolle oralllly andd 
48 hours may confirm the suspected 
diagnosis 
◦ 30 mg/kg of bodyy weight/dayyg g  g into 3 doses for  

8-10 days 
 Tinidazole Tinidazole 
 Suspected cases of liver abscess should be 

referred to the nearest hospitalreferred to the nearest hospital 



(ii) Asymptomatic infections :(ii) Asymptomatic infections : 
 In an endemic area, 
◦ the consensus is not to treat◦ the consensus is not to treat 
◦ Probability of reinfection is very high however, be 

treated if the carrier is a food handlertreated, if the carrier is a food handler 
 In non-endemic areas 
◦ always likely to be treated◦ always likely to be treated 
◦ Oral diodohyroxyquin, 650 mg TDS (adults) or 30-40 

mg/kgmg/kg ofof bodybody weight/dayweight/day (children)(children) forfor 2020 daysdays, oror 
◦ Oral diloxanide furoate, 500 mg TDS for 10 days 

(adults)(adults) 

 No acceptable chemoprophylaxis forNo acceptable chemoprophylaxis for 
amoebiasis. 

treatment cannot bbe 
for the control of 

M i i d Mass examination and 
considered a solution 

b 



 A crippling parasitic disease on the verge of 
eradication,, with onlyy 22 human cases 
reported in 2015. 

20 countries that were endemic in the OfOf 20 countries that were endemic in the 
mid-1980s, only 4 countries reported cases 
i 2015 (Ch M li  (5) th  S d  (5)in 2015 (Chadd ((99)), Mali (5), SSouth Sudan (5) 
and Ethiopia (3) 



 Commonly known as guinea-worm disease 
 A crippling parasitic disease A crippling parasitic disease 
 Caused by Dracunculus medinensis - a  

long thread like wormlong, thread-like worm. 
 It is transmitted exclusively when people 

drink stagnant water contaminated with 
parasite-infected water fleas.p 



is rarely but infected DracunculiasisDracunculiasis is rarely fatalfatal, but infected 
people become non-functional for weeks. 

 It affects people in rural, deprived and 
isolated communities who depend mainlyp y 
on open surface water sources such as 
ponds for drinking water.ponds for drinking water. 



 The disease is usually transmitted when 
peoplepeople whowho havehave littlelittle oror nono accessaccess toto 
improved drinking water sources 

 SSwallllow stagnant water contaminatedd withi i h  
parasite-infected water-fleas (cyclops) that 
carry infective guinea-worm larvae. 

 From thethe timetime infection occurs, itinfection occurs, it takesFrom takes 
between 10–14 months for the cycle to 
completecomplete until a mature worm emergesuntil a mature worm emerges 
from the body. 





 About a year after infection, a painful blister forms – 90% of 
the time on the lower leg – and one or more worms emerge 
accompanied by a burning sensation To soothe the burningaccompanied by a burning sensation. To soothe the burning 
pain, patients often immerse the infected part of the body in 
water. The worm(s) then releases thousands of larvae (baby 
worms) into the water. These larvae reach the infective stage 
after being ingested by tiny crustaceans or copepods, also 
called water fleascalled water fleas. 

 People swallow the infected water fleas when drinking 
contaminated water. The water fleas are killed in the stomach 
but the infective larvae are liberated. They then penetrate the 
wall of the intestine and migrate through the body. The 
fertilized femalefemale worm (which measures from 100 cmworm (which measures from 60–100 cmfertilized 60 
long) migrates under the skin tissues until it reaches its exit 
point, usually at the lower limbs,, formingg a blister or swellingg 

worm takes 10–14 
months to emerge after infection. 

p , y 
from which it eventually emerges. The 



 There is no vaccine to prevent, nor is there any 
medication to treat the diseasemedication to treat the disease. 

 Prevention strategies include: 
 Heightening surveillance to detect every case Heightening surveillance to detect every case. 
 Treatment, cleaning and bandaging regularly the 

affectedaffected skin area untiluntil thethe wormworm is completelyskin-area is completely 
expelled from the body. 
P  ti  d i ki  t t i ti  b d i i Preventing drinking water contamination by advising 
the patient to avoid wading into water. 

 EEnsuriing widider access tto iimprovedd dd irinkiking-watter 
supplies. 

 FilFilteriing water ffrom open water  b dibodies b fbefore 
drinking; 

controll bby using  thhe llarviciddel Implementing vector 
temephos. 



 Launched in 1983-84 

 The second communicable disease which 
has been eradicated from the countryhas been eradicated from the country, 
◦ by the efforts of NICD and the concerned states. 

 Certification ofof IndiaIndia as a Guineaas a Guinea WormCertification Worm 
disease free country by the World Health 
Organisation in February 2000Organisation in February 2000. 



 Encouraged with the success of “Small-pox Eradication”, the 
Ministry of Health & Family Welfare, Government of India 
launched the National Guinea Worm Eradication Programmelaunched the National Guinea Worm Eradication Programme 
(GWEP) in 1983-84 as a centrally sponsored scheme on a 
50:50 sharing basis between Centre and States with the 
objective of eradicating guinea worm disease from the 
country. The National Institute of Communicable Diseases 

was designated as the nodal agency for(NICD)(NICD), DelhiDelhi was designated as the nodal agency for 
planning, co-ordination, guidance and evaluation of GWEP in 
the country. The Programme was implemented by the 
endemic State Health Directorates through the Primary Health 
Care system. The Ministry of Rural Development, Govt. of 
IndiaIndia, StateState PublicPublic HealthHealth EngineeringEngineering DepartmentsDepartments, and theand the 
Rajiv Gandhi National Drinking Water Mission (Rural Water 
Supply) assisted the Programme in provision and maintenance 

supplies and conversion of unsafe 
on priority, in the guinea worm 

affected areas 

of safe drinking water 
drinking water sources, 



 Guinea worm case detection and continuous 
surveillllance thhroughh thhree active case searchh 
operations and regular monthly reporting 

 GW case management 
 Vector control by the application of Temephos (50% 

EC) in unsafe water sources eight times a year and 
use of fine nylon mesh/double layered cloth 
strainers by the community to filter cyclops in all 
the affected villages 

 Provision and maintenance of safe drinking water 
supply on priority in GW endemic villages 

 Trained manpower development 
 Intensive health education 
 Concurrent evaluation and operational research. 



 MANAGEMENT OF DIARROHEA: MANAGEMENT OF DIARROHEA: 
 Assess the state of dehydration 
 Choose the treatment plan A, B or C 

  



1. Give extra fluid: 
◦◦ BreastfeedBreastfeed frequentlyfrequently 
◦ Give ORS and cooled boiled water Plus food-

based fluid (not exclusively breastfed)based fluid (not exclusively breastfed) 
2. Continue Feeding: 
◦ F dFeed as usuall on ddemandd 
◦ Avoid food high in simple sugar as osmotic load 

may worsen thhe ddiarrhhea 
3. When to Return (to clinic/hospital): 
◦ Not able to drink, Becomes sicker, Develops 

fever, Has blood in stool 



 Give recommended amount of ORS 4-
hourlyy 

 Approximate amount of ORSs required (ml): 
weight (in kg) x 75weight (in kg) x 75 

 After 4 hours: 
Reassess the childReassess the child 
 Select appropriate treatment 
 Begin f dfeeding thhe childh ld  
 Explain the 3 rules of PLAN A p 



 Start IV fluid immediately. 
 Give 100ml/kg Ringers Lactate/ Normal Give 100ml/kg Ringers Lactate/ Normal 
AgeSaline: First give 30 ml/kg Then give 70ml/kg 

Under 1 year 1 hour 5 hours 
1 d b1 year and above ½ h½ hour 2 ½ h2 ½ hours 

 RReassess th hild 1 2 h duringthe child every 1-2 hour d i  
rehydration 

 Give ORS as soon as the child can drink. 
 Classify the degree of dehydration Classify the degree of dehydration 
 Choose appropriate treatment 

         

   
     


