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INTRODUCTION

Welcome to the twelfth unit of this course.  In the previous unit, you learnt about the diseases that are caused by faecal-oral contamination, but we said we would exclude those diseases that are caused by worms.  Now, this is where you will learn about helminthes, commonly referred to as worms.  This unit has quite a number of similarities with the previous one as helminthic diseases also occur due to poor sanitation.  As you will see later in this unit, some of the worms also infect man via the faecal-oral route. 

The simplified classification of helminthic parasites of man includes cestodes (tapeworms), trematodes (flukes) and nematodes (roundworms).  The cestodes and some nematodes pass through the human intestine during their life cycle.  The trematodes that are a problem in Africa are the schistosoma species which mainly affect blood vessels.  As you may recall, we already covered schistosomiasis in Unit 8 on vector borne diseases.  Similarly, the nematodes in which the adults develop in human tissues such as Wuchereria and Onchocerca have already been covered in that unit on vector borne diseases.  
In this unit, therefore, we will cover the helminthes that affect the intestines.  As we begin the unit, we will look first at the classification of helminthes and then tackle the individual worms.  For each worm, we will cover the epidemiology, life cycle, diagnosis of the helminthic diseases it causes (laboratory findings and clinical features), management and lastly, ways of prevention and control. 

Specific Objectives
By the end of this unit you should be able to:

· List the worms of medical importance in Africa;
· Describe the classification and epidemiology of helminthes;
· Describe the life cycles of helminthes that affect humans;
· Diagnose helminthic diseases;
· Manage a patient with a helminthic disease;
· Plan for interventions to prevent and control helminthic infections.
Section 1: Overview Of Helminthic Diseases
As we saw from the introduction, the worms of medical importance in many parts of Africa can be divided into three groups: cestodes (tapeworms), trematodes (flukes) and nematodes (roundworms).  However, according to their shape, worms are divided into two groups: flat or round.  The flukes and the tapeworms are included in the group of the flatworms or Platyhelminthes.  This is because they are usually flattened, bilaterally symmetrical, have no true body cavities, and are hermaphrodite.  On the other hand, roundworms are zoologically distinct, more tubular and simple but the sexes are distinct.  This is illustrated in Figure 1 below. 
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Figure 1: A simplified classification of helminthic parasites of man
Adult tapeworms have no digestive systems.  However, they absorb nutrients directly from the host’s gut contents through their surfaces.  An adult tapeworm has a small head (scolex) with two or four suckers and usually a circle of hooks by which it attaches to the host’s intestinal wall.  It also has a body (strobila) which is generally long and tape like and consists of many units also referred to as proglottids.  It is from the tape like structure of its body that the tapeworm gets its name. The larval stages occur in various organs and tissues of vertebrate intermediate hosts.

The roundworms have a complete digestive system with a mouth and anus. Hookworms, ascaris, trichuris and strongyloides are all soil-transmitted helminthes. Enterobius is transmitted directly by the faecal–oral route.  The final host of all the worms is man except for the dog tapeworm for which the human is an accidental intermediate host.  The eggs of all the intestinal worms are excreted in stools. 

Sanitary disposal of human faeces is the preventive measure of choice because it will control most of these worm diseases with the exception of the hydatid disease, enterobius and schistosomiasis.


Proper disposal of faeces is one of the most difficult preventive measures to achieve because the cooperation of every member of the community, including children is necessary.  When even just one person does not dispose of stools properly, transmission will continue.  Building of latrines is not helpful if they are not properly used. Health education has to be given to members of the community so that they can change their attitudes and behaviour about human waste disposal.  Because of the lack of proper latrines and the attitudes of people, it will take some time before worm diseases are controlled in many parts of Africa.
As most worm infestations are asymptomatic, or treated at health centres or dispensaries, there are few figures on their real prevalence in the community.  Much of the transmission of helminthes is through children who often do not use latrines or at least, not to the same extent as their parents.  Most of the helminthic diseases occur in children, except perhaps for hookworm anaemia and taeniasis which equally affects adults.  

We will now look at individual worms.  We shall first discuss the various roundworms and the diseases they cause and then we shall look at the flatworms and the diseases they cause.
Section 2: Diseases Caused By Nematodes (Roundworms)
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	Take a sheet of paper and make a list of the following:

1. Name all roundworms that you know of.

2. Name the respective diseases that they cause.

As you read through Section 2, keep on comparing your lists to find out if they are correct




To start with, let us learn about a common condition known as ascariasis which is caused by the largest intestinal roundworm. 

Ascariasias
Ascariasis is an infection caused by Ascaris Lumbricoides, the largest intestinal roundworm, reaching up to 40cm in length.  It lives in the small intestine and the female produces up to 200,000 eggs which pass with feaces daily.  It is one of the commonest nematode infestations of the small intestine.  It does not appear to depend so much on the climate, although it is more perennial in the damp and humid areas of the tropics. This explains why ascariasis is common in all areas of Africa.
Have you ever seen an Ascaris worm?  The photograph in Figure 2 below depicts an Ascaris worm that was passed by a five year old girl. 
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Figure 2: A photograph  of an Ascaris worm

Life cycle of Ascaris Lumbricoides
Infection with the Ascaris parasite results when a person swallows food containing eggs of this parasite.  The eggs have to be embryonated in soil before they are infective for a period of 8-50 days.  The soil must be loose and not too dry. Oxygen must be available and the temperatures over 15 °C.
The embryonated eggs hatch when swallowed by a human being.  The eggs can also pass through the gastrointestinal tract of animals and remain infective.  The usual vehicle is fruit or other food eaten raw.  Unwashed hands and children picking up things from the floor or ground and putting them into the mouth are common ways of acquiring Ascaris.  In communities that use human faeces as manure, the possibility of ingesting the eggs from foodstuffs grown using this manure is very high.  This is especially after consumption of vegetables which are sometimes eaten raw or half cooked.  Eggs can survive adverse circumstances for a long time, and embryonated eggs can be carried away from the contaminated place into houses by feet, footwear or in the dust by wind. Temperatures above 60°C are necessary to destroy the eggs. 

To reach maturity the larvae need to pass through the lungs (see figure 3).  The larvae penetrate the intestinal wall and reach the liver via the portal system.  From the liver they are carried through the right side of the heart into the lungs.  Here they penetrate into the airways and pass via the bronchiole, bronchi and trachea to the pharynx.  Then they are swallowed, return to the gastrointestinal tract and settle in the jejunum where they develop into adult worms.  Between 2 to 3 months elapse between entry into the body and egg production.  The life span of an adult worm is about 1 to 2 years.
During the lung phase, eosinophilia develops. This eosinophilia is temporary if no new infestation occurs.  The migration phase may be associated with fever, cough, wheezing shortness of breath and allergic dermatitis.  Lung migration may also cause pneumonia.
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Figure 3: Lung passage of the ascaris larvae
Clinical features of Ascariasis
Except for the temporary symptoms during larval migration through the lungs, infection with a few ascaris is usually asymptomatic or if symptoms are present, they are not characteristic.  There may be vague abdominal discomfort.  Occasionally a worm may leave the body (in vomitus or stools) upsetting the patient and the family.  Complications may occur in very heavy infections or due to wandering worms.
In some instances young ascaris larvae migrate to the lungs via hepatic blood vessels causing tissue destruction and if their numbers are large, enlargement and tenderness of the liver results.  This hepatitis is usually short-lived.  The diagnosis cannot be established until a few weeks later when the worms are mature and their eggs can be found in the host’s faeces. 

Intestinal obstructions may occur at the ilio-caecal junction by a large ball of worms. Obstruction may be partial or complete.  Wandering worms may be provoked by tetra-chloroethylene, a drug used previously for hookworm treatment.  Wandering ascaris may reach abnormal foci and cause acute symptoms.  For instance, if a person vomits worms, this may cause swelling of the glottis and larynx resulting in difficulties in breathing.  The wandering worms can also cause blockage of bile ducts resulting in obstructive jaundice.  If by chance the worms migrate into liver tissue that may result in formation of a liver abscess.
In our African set up, when a child eats a lot and does not gain weight, the reason given is that he/she has worms.  This has scientific backing because the worms feed on the nutrients consumed by the host.  Ascariasis may contribute to malnutrition states such as kwashiorkor and vitamin A deficiency.  After de-worming there is often a catch-up growth, showing the degree to which the worm load contributed to malnutrition.  
Diagnosis

Diagnosis is by stool microscopy which should show the characteristic ascaris eggs.  During the early lung phase, when eosinophilic pneumonia occurs, larvae can be found in sputum or gastric aspirates before diagnostic eggs appear in the stool.  A plain abdominal radiograph may reveal masses of worms in gas filled loops of bowel in patients with intestinal obstruction.
Management

Ascariasis should always be treated to prevent potentially serious complications.  Both 
Mebendazole and Albendazole are effective, but are contraindicated in pregnancy and in heavy infections in which they may provoke ectopic migration.  Piperazine is safe in pregnancy.
Mebendazole is the drug most commonly used in drug kits of the Essential Drug Programme because it is a broad-spectrum antihelminthic.  It is given in a dose of 100 mg twice daily for 3 days.  Alternatively, Levamisole at 5mg/kg can be given as a single dose or Albendazole 400 mg stat.  Piperazine 150mg/kg can be given as a single dose and should not exceed 4g.
All patients suspected of intestinal obstruction should be referred.  Surgery may be necessary, but it is possible to try medical treatment before that.  The symptoms of intestinal obstruction may resolve with antihelminthic treatment and intravenous fluids.  If not, surgery is then indicated.


Prevention and Control

Prevention includes environmental measures such as provision of adequate and safe water supplies, facilities for safe faecal disposal and prevention of faecal contamination of food.  Discourage use of fresh human faeces as farm manure.  When human faeces are used as fertilizers, they should first be composted as the temperature at the centre of the heap usually exceeds 60°C.  It is important to remember that temperatures in the outer layers of a well-made heap or in a poorly made heap may not reach 60°C and the faeces should not be used as fertilizers.  Composting the faeces for 6 months will kill ascaris eggs.  After this time the compost can safely be used as fertilizer.
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From our discussion on the epidemiology of ascariasis, I hope you are in agreement that health education is the mainstay in the prevention of ascariasis.  It should focus on:
· The need for and the proper use of latrines and toilets;
· Washing of hands after using the toilet and before handling food;
· Avoidance of consuming food which has fallen on the floor/ground;
· Proper disposal of children’s faeces into latrines/toilet;
· Training of children to use the latrine/toilet;
· Thorough washing of fruits and vegetables before eating them;
· Use of drying-racks for utensils so that they are above the soil and dust.

Mass treatment of infected persons is not beneficial unless continued until transmission rates have been reduced to very low levels and this exercise is combined with proper disposal of faeces.  Periodic de-worming of children whose growth is not satisfactory is done in some clinics in areas where ascariasis is endemic.

In addition, make sure that your health centre has a well maintained pit latrine and that it is properly used.  There should be separate latrines for patients and staff.  Give health education on the use of latrines.  Inspect the latrines in schools and markets in your community and check on their use and cleanliness.  Report your findings in development committee meetings, emphasizing the importance of latrines for individuals and families. Ask the committee to make materials available for constructing latrines.  In cooperation with the villagers, build a demonstration VIP latrine in a suitable place as an example of proper construction.  Try to find out why latrines are not being used.  Find out about local taboos.  Concentrate your health education on changing any unhygienic traditional behaviour.
The next intestinal roundworm that we will look at is the thread worm which causes an intestinal disease known as enterobiasis.
Enterobiasis

[image: image5]
Enterobiasis is a benign intestinal disease caused by Enterobius vermicularis.  This worm is also known as the Pinworm or threadworm.  The adult Enterobius worms are about 1cm long.  This is probably the commonest helminth parasite in temperate areas with relatively high standards of hygiene.  However, it is also common in the tropics, especially in crowded living conditions, for example, among school children in boarding institutions. Infections among members of a family are also common.
Life Cycle of Enterobius Vermicularis
Initial infection occurs by the faecal-oral route.  Infection is maintained by direct transfer of infective eggs from the anus to the mouth (autoinfection) or indirect faecal oral route through clothing, bedding, food and other articles (Figure 4).  Airborne infection through inhalation of dust containing eggs and consequent swallowing is possible.
The gravid female worm migrates nocturnally out into the peri-anal region and releases up to 10,000 immature eggs.  The eggs become infective within hours and are transmitted via hand to mouth passage.  After ingestion the eggs hatch and mature within the small intestine and upper colon.  This life cycle takes about one month and adult worms survive for about two months. The diagram below summarizes the life cycle of Enterobius vermicularis. 
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Figure 4:  Life cycle of Enterobius Vermicularis
Clinical Features of Enterobiasis
Most pinworm infections are asymptomatic.  Peri-anal pruritus is the main clinical feature, with the itching being worse at night due to the nocturnal migration of the female worms.  Patients usually get eggs under their finger nails as they scratch the irritation. The itching provokes intense scratching of the peri-anal region resulting in excoriation and secondary bacterial infection.  Heavy infection can cause abdominal pain and weight loss.  Vulvovaginitis, pelvic and peritoneal granulomas may occur in rare events when pinworms invade the female genital tract.

Diagnosis

Apply transparent adhesive tape over the anus in the early morning, stick the tape on to a slide and search for typical eggs under the microscope.
Management

All affected individuals should be given a dose of Mebendazole or Pyrantel Pamoate, with treatment repeated after 10 to 14 days.  Treatment of household members is encouraged to eliminate asymptomatic reservoirs.

Prevention and Control

Personal hygiene such as frequent bathing and handwashing is essential.  The nails should be cut short while underclothes, night clothes and beddings should be washed and dried in the open air in strong sunlight as the eggs are rapidly killed by sunlight.  If possible, overcrowded accommodation should be avoided.  Practice proper faeces disposal.  Treat the whole family.  Give health education to infected individuals with emphasis on personal hygiene to prevent re-infection. 
We have now covered two kinds of intestinal roundworms.  Let us now check how much of our discussion you still remember.
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	Is there any difference in the life cycle of Ascaris Lumbricoides and Enterobius Vermicularis?  If your answer is yes, then explain the difference.

Now check your answer here below!




The answer is yes.  The main difference is that in the life cycle of the Ascaris parasite, the larvae usually migrate to the lungs before they develop into adult worms.
Let us now look at the Trichuris worm which causes Trichuriasis.
Trichuriasis
This condition is caused by Trichuris trichiura, also known as the whipworm.  It is a nematode infection of the large intestines with a broad posterior section and a thin anterior portion that gives trichuris its characteristic whip like shape. The parasite occurs mainly in the tropics and subtropics, where poor sanitation and a warm, moist climate provide the conditions needed for the eggs to incubate in the soil.  
Lifecycle of Trichuris Trichiura
After ingestion, infective eggs hatch in the duodenum, releasing larvae that migrate to the large intestine.  They penetrate the wall of the colon, where they develop into miniature adults.  They then re-enter the large intestine, where the anterior portion of the worm becomes embedded in the gut wall, but the posterior remains in the lumen.  Within 12 weeks of infection, the adult female releases thousands of eggs daily which pass out via the faeces and mature in the soil.  The adults can live for several years in the large intestines.
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Figure 5: Egg of Trichuris trichiura as seen in faecal smear
Clinical Features of Trichuris Trichiura
Most infected individuals are asymptomatic with no eosinophilia present.  This is because tissue reactions to whipworms are mild.  Eosinophilia is only present in heavy infection, this being defined as more than 200 eggs in an ordinary faecal smear. 
Heavy infection may result in abdominal pains, loss of appetite and bloody or mucoid loose stools.  Rectal prolapse can result from heavy infection in children who often are afflicted by malnutrition and other diarrhoea diseases.  Rectal prolapse may also occur in a woman in labour.
Diagnosis

The typical lemon shaped whipworm eggs are easily detected on stool examination. Adult worms can occasionally be seen on proctoscopy.
Management

For mild infections, treatment may not be necessary.  When treatment is needed, Mebendazole is the preferred drug of choice as it is safe and effective.  However, it should not be used in pregnancy as it is potentially harmful to the foetus. 
Prevention and Control

Prevention depends on improved sanitation and proper disposal of faeces.   Good hygiene practices should be encouraged and especially washing hands before eating food.  Vegetables should be properly cleaned before being consumed. 

Let us now look at another kind of round worm - the hookworm.

Hookworm Disease
Hookworm infection in humans is caused by two types of hookworm: Necator americanus and Ankylostoma duodenale.  The two species overlap in many tropical regions.  In most areas, older children have the greatest incidence and intensity of hookworm infection.  Hookworms need a hot humid climate for their development.  A minimum temperature of 18°C is required and a soil temperature of 20-32°C is optimal. Hookworm infection is therefore, most common in the hot, humid areas of Africa.
Infection with hookworm disease may vary from asymptomatic infection to a chronic debilitating disease caused by severe iron deficiency anaemia, and in some cases loss of protein from the bowel leading to oedema.  Heavy worm burden, a prolonged duration of infection and poor iron intake all contribute to the development of hookworm disease.
Many people (hookworm carriers) harbour the worms without any ill effects. Nutrition, daily iron intake and total worm burden determine whether a carrier develops anaemia. 


Life Cycle of Hookworms
The eggs are already embryonated when passed out with faeces. The eggs hatch into rhabditiform larvae which leave the faeces and bury themselves in moist damp soil where they change into the infective sheathed filariform stage.  The development from the non-infective rhabditiform larvae to the infective filariform stage occurs over a period of 1-week.  The filariform larvae may attach themselves to grass or hide in the soil. (Figure 6). 
An infective filariform larva then penetrates the skin and reaches the lungs through the venous system and the right side of the heart.  There they invade the alveoli and ascend the airways before being swallowed back and reaching the small intestine 3-5 days after penetrating the skin.  The larvae develop into adults in the small intestine and stay attached onto the mucosa by hooks in their buccal cavity.  The period from skin penetration to appearance of eggs in the faeces is about 6 to 8 weeks, but it may be longer with Ancylostoma duodenale.   Larvae of Ancylostoma duodenale, if swallowed, can survive and develop directly in the intestinal mucosa into adults.  Adult hookworms may survive over 10years but usually live 6 to 8 years for A.duodenale and 2 to 5 years for Necator americanus.

The life cycle of the hookworm is summarized in Figure 6. 
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Figure 6: The life cycle and transmission of hookworm
Clinical Features of the Hookworm
Hookworm infestation is asymptomatic in the vast majority of cases.  Infective larvae may provoke an itch “ground itch” at the site of skin penetration.  Itchy erythematous papules appear at the site as well as tracts of subcutaneous migration (similar to cutaneous larva migrans).  This is most common between the toes and on the sole of the feet.  The lung passage is also affected, and there may be some coughing, wheezing, eosinophilia and occasionally mild transient pneumonia, but this condition develops less frequently in hookworm infection than in ascariasis.

In the digestive tract, there is dyspepsia, abdominal pain, distension, sometimes diarrhoea.  In heavy infections, diarrhoea is mixed with blood.  The symptoms may be mistaken for those of duodenal or gastric ulcers.

Iron deficiency anaemia, however, develops when a heavy hookworm load overtaxes the iron reserves.  The hookworm suck blood from the intestines and this leads to loss of red blood cells, iron and protein, especially albumin, from the host.  When the host’s iron stores are depleted, iron deficiency anaemia sets in and symptoms related to anaemia appear.  Symptoms are minimal if iron intake is adequate.  The evolution of this anaemia is slow and because of the physiological adjustments it evokes, the patient can continue to be up and about with a surprisingly low haemoglobin level, the so called “walking anaemia of hookworm”.   



Diagnosis

Diagnosis is established by the finding of the typical oval hookworm eggs in the stool (figure 7).  Differentiation of the two species from the eggs is not possible, but the adult worms can be distinguished.
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Figure 7: Embryonated egg of hookworm in a feacal smear

Stool concentration techniques may be required to detect light infections.  In a stool sample that is not fresh, the eggs may have hatched to release rhabdititform larvae which need to be differentiated from those of strongyloides.  Features of iron deficiency anaemia (hypochromic microcytic anaemia), occasionally with eosinophilia or hypoalbuminemia are common in blood profile.
Management

Not all hookworm infections need treatment.  Re-infection is very likely if the community as a whole does not improve its methods of faecal disposal.  Where anaemia is present, treatment should aim at eliminating the worms and correcting the anaemia.  
Iron deficiency anaemia is treated with oral iron for at least 3 months.  A high protein diet is necessary to replace protein loss.  Even when the anaemia is severe, patients respond quickly and well to iron therapy.  Blood transfusion should be avoided.  Folate deficiency may occur as a result of increased bone marrow activity when the iron deficiency is being corrected.
Hookworms can be eradicated by the use of several safe and highly effective antihelminthic drugs including:
· Mebendazole 100mg twice daily for 3 days;
· Pyrantel Pamoate 10mg/kg body weight daily for 3 days;
· Levamisole 3 tablets stat. This can be used in mixed infections. The disadvantage with it is that it is expensive and not very effective against Necator Americanus, the more common hookworm;
· Bephenium – This drug is more expensive than Levamisole and less effective with Necato rAmericanus.
Prevention and Control

Wearing of shoes will prevent infection, but usually shoes are not worn during work in the fields, or around the house.  The infection is acquired in the fields, on the way to school, in the compound or near rivers.  The floor of a latrine that does not have a cement slab may be heavily infected.  Wearing of shoes will only protect the individual who is able to buy and use the shoes properly.  The transmission of hookworms in most African countries is likely to continue because not all people can afford shoes.  Proper disposal of faeces is the only way to eradicate hookworm infection.  De-worming campaigns or mass treatments are only effective after the campaign for proper faeces disposal has been effectively implemented.

Appropriate action includes the following:
· Proper feacal disposal; 

· Health education on personal protection by wearing shoes;
· Health education on balanced diet to prevent anaemia when iron intake is borderline;
· Mass advocacy campaign to ensure that each member of the community has and uses latrines;
· Regular examination, by mothers and health workers of mucosa of children to detect anaemia.
In summary, Hookworm disease occurs when continued loss of iron results in anaemia. Anaemia occurs more rapidly when dietary iron intake is border line.  Individuals can prevent becoming infected by wearing shoes.  Control in the community is possible only through improvement of sanitation.
Next we will look at another nematode, the Strongyloides stercoralis.
Strongyloidiasis 
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Strongyloidiasis is an infection caused by Strongyloides stercoralis, a nematode which is distinguished by its ability to replicate in the human host.  
This unusual behaviour among helminthes enables ongoing cycles of autoinfection due to the internal production of infective larvae.  The infection thus can persist for ages without further exposure of the host to external infective larvae. 
Strongyloides stercoralis is distributed in tropical areas and other hot humid regions and is particularly common in sub-Sahara Africa.  It resembles the hookworm in the appearance of adults, eggs and larvae.
The adult female worms live in the mucosa of the duodenum and jejunum.  Most infections are asymptomatic.  Strongyloides infection may remain quiescent for many years and become reactivated during immunosuppressive chemotherapy or when the host is immunocompromised.  This can cause severe, even fatal disease. 
Lifecycle of Strongyloides Stercoralis
Eggs hatch in the small intestinal mucosa, releasing rhabditiform larvae that migrate to the lumen and pass with the stool into the soil.  Rhabditiform larvae in the bowel lumen can also develop directly into filariform larvae that penetrate the colonic wall or perianal skin and enter the circulation to repeat the migration that establishes ongoing internal re-infection.  This autoinfection cycle allows the infection to persist long after the host has left the endemic area.
Rhabditiform larvae passed onto the soil with faeces transform into infective filariform larvae directly which penetrates the skin or may develop into free-living adults which continue to reproduce outside the body.  The larvae then travel through the venous circulation to the lungs where they break into the alveolar spaces, ascend the bronchial tree, are swallowed and thereby reach the small intestines.   Here the larva matures into the adult worm that penetrates the mucosa and they can then hatch eggs to perpetuate the cycle of infection.  This has been illustrated in Figure 8.
	[image: image12.png]“& _Swallowed

Adult worm
lives in mucosa of
small intestine

Lung passage

Filariform larva

penetrates foot Egg in infestine

TG Ty R \
LT e Larva in faeces
Indirect development in soil

Ag=""






Figure 8: Life cycle and transmission of Strongyloides stercoralis
Clinical Features of Strongyloidiasis
Usually the strongyloidiasis infection is asymptomatic, or has mild cutaneous and/or abdominal symptoms.  Recurrent urticaria, often involving the buttocks and wrists is the most common cutaneous manifestation.  Migrating larvae can elicit a pruritic raised erythematous lesion that advances rapidly along the course of larval migration. This is known as larva currens (running larva).  Pulmonary symptoms are rare in light infections.
Adult worms residing in the small intestine mucosa can cause abdominal pain which is worsened with food ingestion.  Nausea, diarrhoea, gastrointestinal bleeding and weight loss can occur.
In disseminated infection, apart from the gastrointestinal and lung tissues, larvae may also invade the central nervous system, peritoneum, liver and kidney.  Bacteremia may also develop due to the entry of enteric flora through disrupted mucosal barriers.

Diagnosis

Diagnosis is by visualizing the larvae in a fresh stool specimen.  The eggs are almost never detectable because they hatch in the intestines.  Single stool examination will detect about one-third of uncomplicated infections, in which there are usually few larvae passed.  Serial stool examination is thus encouraged /advocated.
An ELISA for antibodies to excretory–secretory antigens of strongyloides is a sensitive method of diagnosing uncomplicated infections.

Treatment

Even in the asymptomatic state, treatment must be given because of the potential for fatal hyper infection.  The drugs of choice are Mebendazole 100mg twice daily for 3 days or Thiabendazole 25mg/kg body weight twice daily for 2 days.  However, in disseminated disease, treatment should be extended for 5-7 days.
Albendazole 400mg/kg for 3 days is also effective.  Levamisole is only effective in about 50% of the cases and is therefore not the drug of choice. 
Prevention and Control

Prevention and control of strongyloidiasis is the same as in hookworm and ascariasis.  In summary, the Strongyloides is the only intestinal nematode that produces infective larvae in the body of the host resulting in autoinfection.  This means that infection can persist for ages without further exposure of the host to external infective larvae.  It is usually asymptomatic but occasionally can be potentially serious inimmunocompromised states.

Next, we are going to look at the final intestinal nematode that causes a condition known as Trichinosis. 

Trichinosis
This infection is caused by a parasite known as Trichinella Spiralis. Trichinosis infection is rare in humans.  It mainly affects omnivores, carnivores and even domestic or wild pigs, polar bears and hyenas.  Human infection usually results from eating raw or inadequately cooked meat from domestic or wild pigs.  Trichinosis infection occurs in most of the world but is rare or absent in regions where pigs are fed on root vegetables. As we shall see in the life cycle described below, the infected individual acts as the definitive host for the adult parasite as well as the intermediate host for the larval stages.
Life Cycle of Trichinella Spiralis
In the human, infection results from eating pork or pork products that contain a cyst(s) of the larvae trichinae.  The cyst is digested in the stomach or duodenum releasing larvae that penetrate the wall of the small intestine.  Within two days, the larvae mature and mate.  The males play no further role in causing infections.  The females burrow into the intestinal wall and by the seventh day they begin to discharge living larvae and this continues for a period of 6-8 weeks after which the female dies and is digested.  The living larvae that are produced are not passed in feaces.  Instead, the larvae penetrate the host’s intestinal wall and are carried via blood to the tissues.  At the level of the tissues, the larvae encyst between the cells in the muscle.  This provokes the muscle tissues causing an inflammatory reaction resulting in formation of oval outer cysts enclosing the larva. With time, the cysts calcify and the larvae eventually die. This usually takes several years. 
Infection occurs when the encysted larva are ingested while still alive. Once ingested, they excyst in the intestine and become mature adults. This marks the beginning of a new cycle. 
Clinical Features of Trichinosis

[image: image13]
The clinical features of trichinosis vary, depending on the number of invading larvae, the tissues invaded and the general physical condition of the person.  The majority of the people infected do not display any symptoms at all. 
However, some symptoms that may show include intestinal symptoms and a slight fever which will usually begin 1 to 2 days after eating infected meat. 
Symptoms from larval invasion usually begin in approximately 7 to 15 days.  The muscles that are mainly affected by the larva are the tongue, muscles of the eye and muscles between the ribs.  The symptoms that are likely to be experienced are swelling of the eyelids, bleeding in the whites of the eyes and at the back of the eyes, and pain in the eyes. 
Muscle soreness and pain may also be experienced on the affected muscles and these are more pronounced on muscles used to breathe, chew, speak and swallow.  When the muscles between the ribs are affected, difficulties in breathing may be experienced that may even result in death. 
Other symptoms that may be experienced include thirst, profuse sweating, fever and chills and body weakness.   As the immune system destroys larvae outside the muscles, lymph nodes as well as the brain and its membrane linings may become inflamed. 

Most symptoms disappear by the third month, even though vague muscular pains and tiredness may persist for months.

Diagnosis

At the stage when the parasite is in the intestines, no microscopy can confirm the diagnosis as the larvae are not passed in the faeces. 

Management 

Mebendazole and Thiabendazole are effective in treating trichinosis.  Bed rest helps in relieving the muscular pain.  Analgesics are also useful in relieving the pain. 

Corticosteroids such as Predinisone can also be used to reduce inflammation of the brain and other body tissues that could be inflamed. 

Prevention and Control

This infection is prevented by ensuring that pork and pork products are thoroughly cooked before consumption.  Cold temperatures also destroy the larva.  Freezing the meat at 50F for 3 weeks or - 40F for I day kills the larva.
We have now covered the intestinal nematodes.  Next we will look at the cestodes and more specifically, Taenia Saginata, Taenia Solium, Echinococcus granulosus, Diphyllobothrium Latum and Hymenolepsis nana. 
Cestode Infections
We shall now have a more detailed look at cestodes and the diseases they cause.  I hope you still remember that one major difference between the nematodes and the cesodes is their physical appearance.  While the nematodes are round, the cestodes are flat in shape.

The worms belonging to the sub-class of cestoda, are also known as tapeworms or platyhelminthes because of their flat shape. 


[image: image14]
Depending on their sub-species, the tapeworms may measure from a few millimetres up to ten metres long.  Their body structure consists of a head that has suckers and hooks. The head is attached via a short neck to several segments that form a chain like structure and resembles a tape.  This explains why these worms are commonly referred to as tapeworms.  The terminal chain is the most mature.  As each segment matures, it is displaced further back from the neck by the formation of new, less mature segments. The tapeworm may consist of more than 1000 segments and may be several metres long.  Tapeworms are hermaphrodites and cross fertilization between the segments is frequent.  In human tapeworm infections, humans are either the definitive hosts in which the adult tapeworms live in the gastrointestinal tract or humans are intermediate hosts in which the larval-stage parasites are present in the tissues.  We will look at the various tapeworms in detail, beginning with Taenia Saginata. 

Taenia Saginata

This is also known as the beef tapeworm.  It measures up to 10 metres in length and inhabits the upper jejunum.  It is prevalent in humans in all beef eating countries.  The larvae of this parasite are found in cattle.  The human is the definitive host as the adult worm is found in the gastrointestinal tract.  Human infections result from eating raw or improperly cooked beef in which there are infective larvae/cysticerci.  As a requirement, meat should be inspected before human consumption.  During the inspection, the public health officers are usually able to diagnose beef with the cystercerci. 

Life cycle of Taenia Saginata
The terminal segments of the tapeworm which are full of eggs become detached from the rest and are passed with the feaces.  Although most eggs in the host’s stool are contained within the gravid segments, some escape and are passed free.  If the faeces are passed on grazing land of cattle, the animals may then ingest the eggs of the tapeworm.  Once swallowed by the cow (intermediate host), the embryos hatch from the eggs into larvae which then penetrate the intestinal wall, and are carried via the bloodstream to striated muscles and develop into an encysted form.  This is the infective form and it also known as cysticercus.  In this form, it can remain dormant for several months or years until it is ingested in meat that is raw or has not been properly cooked. 
When a human ingests meat containing cysticerci, the cysts get dissolved by the gastric acid in the stomach to release embryos.  The Taenia saginata embryo attaches itself to the wall of the small intestine by its head and grows into an adult tapeworm.  Figure 9 illustrates the life cycle of the beef tapeworm.
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Figure 9: Life cycle and transmission of Taenia saginata

Clinical Features
Most infections with Taenia saginata are asymptomatic.  Patients become aware of the infection most commonly by noting passage of segments in their stool.  They may experience peri-anal itching when segments are discharged.  In some people they cause loss of weight, abdominal discomfort, although usually mild or minimal since their diversion of nutrients has little effect on the nutrition of their hosts.

Diagnosis

The diagnosis can be made by the presence in the stool of the segments or eggs as soon as about 3 months after infection.  The eggs are not laid singly and appear only accidentally in the stools.  Eggs may also be present in the peri-anal region; thus if segments or eggs are not found in stool, the perianal area should be examined with the use of adhesive tape just like as in the enterobius infection.

Management

A single dose of Praziquantel 5-10mg/kg body weight is highly effective for intestinal T.saginata.  Niclosamide 2g as a single dose is also effective against T.saginata infections.
The stool should be re-checked after 3 months and 6 months to ensure that the infection is cured. 
Prevention and Control 

Prevention is by proper faeces disposal and meat inspection.  Condemn all infected meat.  Give health education about the dangers of eating meat which is not cooked thoroughly.  Deep freezing of meat will kill all cysticerci in 24hours, but a whole carcass has to be frozen for about 21 days before all parts reach the correct temperature as meat is a good insulator.  



Control is also achieved by treating people and educating them on the importance of not polluting pastures with the segments and ova.  Cysticercosis in animals is serious for the owners as the meat may be condemned.  Treat all cases, as they might infect animals and re-start the cycle.
We have seen that the beef tapeworm infection is usually asymptomatic and is exclusively acquired by eating partly raw meat.  Control depends on meat inspection and the drugs of choice are Niclosamide and Praziquantel as they are both effective. 
Let us now look at the pork tapeworm.
Taenia Solium

This parasite is also known as the pork tapeworm.  It measures up to 6 metres in length. Although its distribution is worldwide, it is mainly seen in Eastern Europe, South East Asia and Africa.  For Taenia solium the human may be either the definitive host or the intermediate host.  As is the case in the beef tapeworm, human infections result from eating raw or improperly cooked pork in which there are infective larvae/cysticerci.


Clinical Features

Intestinal infection with Taenia.solium may be asymptomatic.  Epigastric pain, nausea and diarrhoea may be experienced but are infrequent.  Stool passage of segments may be noted by the patient.
Management

This is similar to that of Taenia Saginata.  With Taenia Solium, it is important to remember that release of ova can occur during treatment and these could be carried back to the stomach releasing the intermediate larva stage.  Treatment for Taenia solium should, therefore, be followed by a saline purge.   We will cover the treatment of human cysticercosis after we describe the condition itself below.
Human cysticercosis:  As we mentioned earlier on, in the Taenia solium infection, man is both the intermediate and also the definite host.  The Taenia solium embryo has the ability to penetrate the intestinal wall of the human as it does that of the pig and it is then  carried to organs such as the striated muscle or the brain by the blood stream or may attach itself to the intestinal wall and develop into an adult tapeworm.
.

In cysticercosis, the cysticerci can be found anywhere in the body and thus the clinical features are variable and depend on the tissue, but most commonly settle in the skeletal muscles and brain.  The presentation of cysticercosis depends on the local inflammatory response induced by the parasite and the local effect of the space occupying lesion.


Muscle pains are the main features in cysticerci invading skeletal muscles.
Treatment of Human Cysticercosis: The management of cysticercosis can involve chemotherapy, surgery, and supportive medical treatment.  In cysticercosis, asymptomatic patients with calcified soft tissue or neural lesions generally require no treatment.  For symptomatic neurocysticercosis, both Praziquantel 50mg/kg body weight in three doses for 15 days and Albendazole 15mg/kg body weight in three doses for 8-28 days are effective.  Both agents provoke inflammatory responses around dying cysticerci.  Patients receiving either drug should be hospitalized and given high doses of steroids during treatment.  The efficacy of treatment can be monitored by imaging.

Antiepileptic drugs are usually given to patients with epilepsy.  In some instances, surgical excision of the cysticerci may have to be performed. 

Prevention and Control 
The preventive measures for intestinal Taenia Solium infection are similar to those of Taenia Saginata infection, even though this time, the precautions apply to pork.  The prevention of cysticercosis involves minimizing the opportunities for ingestion of faecally derived eggs by means of effective faecal disposal, good personal hygiene and treatment of human intestinal infections. 
We have covered the Taenia species and we will now cover another tapeworm, the Echinococcus granulosus which causes the diseases known as hydatidosis.

Hydatidosis (Echinococcosis) or Hydatid Disease
Hydatidosis is an infection of humans caused by the cysts of the dog tapeworm also referred to as Echinococcus granulosus.  The dog tapeworm produces unilocular cysts and is prevalent in areas where livestock is raised in association with dogs.  The adult worm is 5mm long, lives for 5 to 20 months in the small intestines of dogs and has only 3 segments: one immature, one mature and one gravid.  The gravid segment splits to release eggs in faeces out into the environment.  
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Echinococcus species have both intermediate and definitive hosts.  The definitive hosts are dogs that pass eggs in their faeces and the intermediate hosts are humans, sheep, goats, cattle, and camels.  The normal cycle of infection is between sheep/goats/cattle and dogs/other carnivores. 
Hydatidosis is a major problem in Turkana district in Kenya as the dogs usually accompany the people who go to graze the cattle in the fields.
Life Cycle

Humans become infected when they accidentally swallow the eggs from dogs’ feaces. After humans and other intermediate hosts ingest the eggs, embryos escape from the eggs, penetrate the intestinal wall, enter the portal circulation and are carried to the liver and lungs where they form cysts with many daughter cysts.  The larva grows steadily until it becomes a substantial hydatid cyst measuring 5 to 20 cm in diameter. The cyst is filled with fluid, and is lined with germinal epithelium that produces groups of young larvae called scolices inside it.  If these scolices are eaten by a carnivore, they grow into adult worms in its gastrointestinal tract.  Infection in the dog is maintained by scavenging carcasses of infected sheep and other intermediate hosts.  With respect to humans, the life cycle comes to a dead end in this intermediate host and the cysts enlarge gradually over years until their space-occupying effect in an involved organ becomes symptomatic. Figure 10 summarizes the life cycle of E. granulosus. 
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Figure 10: Life cycle of Echinococcus granulosus

Clinical features

A cyst develops slowly for a period of 5 to 20 years before it becomes large enough to cause symptoms.  Sometimes these are picked on routine imaging studies.  The general condition of the patient remains good and there is a high eosinophil count on a complete blood count assay.  The liver and the lungs are the commonest organs involved though almost any tissue in the body can be affected.
Patients with liver hydatid cysts may initially present with abdominal pain or a palpable mass in the right upper quadrant at physical examination before the space-occupying effects such as jaundice due to the biliary tree obstruction are noticed.
Patients with lung hydatid cyst may present with cough, chest pain or hemoptysis.

Diagnosis

Imaging studies, including a chest radiograph or abdominal scan, are important in detecting and evaluating hydatid cysts.  Plain radiographs will define lung hydatid cysts as rounded irregular masses of uniform density but may miss other organ cysts unless there is a cyst wall calcification as occurs in liver hydatid cysts.  Ultrasound and computerized- tomographic scans reveal well defined cysts with thin or thick walls.

Assay of antibody to specific echinococcal antigen by immunoblotting has the highest degree of specificity although false positive findings may be found in cysticercosis.
Computerized- tomography guided aspiration of hydatid cysts for diagnosis has been tried with success in some centres.  A one month course of albendazole before biopsy is believed to minimize biopsy complications of fluid leakage which can result in either dissemination of infection or anaphylaxis reaction to the split fluid.

Management

Albendazole is the drug of choice, given as 20 mg/kg body weight twice daily for 30 days, for hepatic and pulmonary cysts, although multiple courses may be necessary. Response to therapy is best assessed by repeated evaluation of cysts scans when cyst size and consistency are of main concern.  This gives a 20% cure rate for single cysts and less for multiple cysts.
Therapy is also based on consideration of the size, location and manifestations of cysts and the overall health of the patient.  For easily accessible fluid filled solitary cysts in the liver or spleen, an ultrasound guided procedure called PAIR-Puncture, Aspiration, Instillation( of solicidal solutions such as hypertonic saline or 95%alcohol) and Re-aspiration-is very effective and usually results in cure.  Surgical removal of easily accessible cysts or removal of the cyst contents (endocystectomy) can be considered after completing the course of medical treatment.  Care must be taken not to spill the cyst contents which can provoke a severe anaphylactic reaction.

Prevention and Control

Condemn infected meat and do not feed it to dogs.  De-worm dogs regularly using Praziquantel, repeated after 6 weeks.  This is quite expensive.  Provide health education especially for children in endemic areas on the dangers of close contact with dogs (licking).  Dog control, which is eradication of stray dogs, is helpful.  Health education should focus on the dangers of close contact with dogs, the necessity of de-worming dogs regularly and the dangers of feeding dogs with uncooked viscera of sheep, goats and any condemned meat.
We have now covered three types of tapeworms.  We will now look at the fish tapeworm and the dwarf tapeworm.
Diphyllobothrium Latum 
This is a fish tapeworm that causes intestinal infection.  It mainly occurs in Europe, Japan, Africa, South America, Canada and some parts of the United States.  Infection occurs after ingestion of raw or undercooked fresh water fish.  The adult worm measures 15 to 30 feet in length.  Like the Taenia species, the fish tapeworm has several egg containing proglottids.  The proglottids differ from those of Taenia in that they are more wide than long.
Life Cycle

Human infection starts on ingestion of fish with the plerocercoid form of this parasite. This matures into the adult which attaches itself to the jejunum.  The eggs are released from the proglottids inside the intestine and are then expelled in the stool.  If an egg reaches water, it hatches and releases a free-swimming embryo that is then eaten by small fresh water crustaceans.  After an infected crustacean containing a developed procercoid is swallowed by a fish, the larva migrate into the fish’s flesh and grows into a prerocercoid.  Humans get infected on eating the raw or undercooked fish. 

Clinical Features 
The infection usually produces no symptoms, although some people may experience mild intestinal upset.  Those who experience symptoms experience vague abdominal discomfort, anorexia, nausea and vomiting. 
Occasionally, the fish tapeworm may cause Megaloblastic anaemia by competitive utilization of vitamin B12 thus depriving the human host of this essential vitamin.  As you may be aware, vitamin B12 is important in the formation of the red blood cells.  A deficiency of it usually leads to megaloblastic anaemia.   In rare cases, intestinal obstruction may occur.
Diagnosis

This is usually confirmed by the presence of eggs in the stool. 

Management 

Treatment is similar to that of Taenia Saginata.  Niclosamide 2g taken orally and Praziquantel 5-10mg/kg taken orally are effective against this infection.  Parenteral vitamin B12 should be given if severe deficiency is manifest.  If not severe, dietary advice on rich sources of vitamin B12 should be given to the individual.
Prevention and Control

Given that human infection results from eating infected fish, the fish should be thoroughly cooked before they are eaten.  Freezing fish at 140F also prevents infection as the low temperature destroys the plerocercoid form of this parasite. 

We are now coming almost to the end of this Unit, but not before we discuss the smallest and commonest of the tapeworms that affect humans.  This is the dwarf tapeworm. 
Hymenolepsis Nana

This is the smallest tapeworm and thus it is also known as the dwarf tapeworm.  It measures 1.5 – 4cm in length.  It is the commonest of the tapeworm parasites in man, particularly Asia.  



The head (scolex) has four suckers and a rostellum of hooks, and the strobila is composed of about 200 short proglottids.  Each gravid proglottid contains approximately 100-200 eggs in the uterus.  Infection is spread via the faecal oral route. 
Life Cycle

The eggs are released from the proglottids in the ileum.  At this stage, they are capable of infecting the same host (auto infection) or another host if they are passed via the faeces and are ingested via the oral route.  In either case, the eggs hatch in the small intestine and the released larva penetrate the mucosa where they develop into immature adult tapeworms in about two weeks.  Within two weeks, the tapeworms start producing the eggs which can either re-infect the host or are passed in faeces.  The life span of the adult H.nana infection is only about 4 to 10 weeks.  However, the auto infection cycle perpetuates the infection. 
The eggs have relatively thin shells and can survive for only about two weeks after being passed in the feaces. 
Clinical Features
The clinical features depend on a combination of factors, mainly the intensity of the infection, the immune status of the host and if the host has any other concurrent disease.  Infection is more intense in hosts who are malnourished and immuno-deficient. 

When infection is intense, it manifests as anorexia, abdominal pain and diarrhea. 
Diagnosis

As with other helminthes, the diagnosis is confirmed by the presence of the eggs in the faeces. 

Management 

A single dose of Praziquantel at 25mg/kg is the drug of choice in this infection. 
Prevention and Control 

This is achieved by improved sanitation and good personal hygiene.  
Summary
In this Unit we covered intestinal helminthes that affect humans, some of which enter the body through the faecal oral route while others, such as the hookworms, penetrate through the skin.  We discussed the epidemiology, lifecycle, diagnosis and treatment of these intestinal helminthes.  We also looked at the ways of preventing infection with these parasites.  As health workers, it is our responsibility to work with the communities and empower them with the knowledge on how to prevent these helminthic diseases. Therefore, the knowledge that we have acquired in this unit will empower us to reduce the helminthic disease burden in our communities. 

We have now come to the end of this unit.  You can go back to the objectives and see if you have achieved them.

If you have achieved the objectives, you are then ready to do your tutor marked assignment. Good luck!  
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COMMUNIACBLE DISEASES COURSE
Tutor Marked Assignment

Unit 12: Helminthic Diseases
Instructions: Answer all the questions in this assignment. 

1. What are the infective stages of the following helminthes?
a) Hookworm -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

b) Strongyloides stercoralis------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
c) Echinococcus granulosus (the dog tapeworm) 
_____________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

2. Which of the following is NOT a nematode?  Please encircle the letter of your choice.
a) Ascaris Lumbricoides

b) Echinococcus granulosus

c) Necator Americanus

d) Enterobius Vermicularis 

2. The helminth that causes human cysticersosis is:  (Please encircle the letter of your choice)
a) Taenia Solium

b) Strongyloides stercolaris

c) Hymenolepsis Nana

d) Ankylostoma duodenale

3. Indicate True or False for the following statements: (Please write True or False in the spaces provided.)
a) Heavy infestation with Ascaris Lumbricoides can cause intestinal obstruction . --------------------------
b) Trichinosis usually results from eating infected pork-------------------------
c) The infective form of the hookworm is the Rhabditiform larva ------------
d) Hydatidosis is common in pastoralist communities --------------------------
From the monthly morbidity statistics of your district, it is evident that hookworm infections are on the rise.  Discuss how you would address this health problem.  -_______________________________________________________________

_______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

4. Describe the management you would give to a person suffering from infection with 

a) Ascaris Lumbricoides -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
b) Taenia solium 
_______________________________________________________________

_______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

5. Indicate True or False for the following statements. (Please write True or False in the spaces provided.)
a) Heavy infestation with Ascaris Lumbricoides can cause intestinal obstruction. ------------------------------------- 

b) Trichinosis usually results from eating infected pork. ------------------------
c) The infective form of the hookworm is the Rhabditiform larva. ------------
d) Hydatidosis is common in pastrolist communities. --------------------------- 

6. What practical steps would you recommend to prevent children from getting      infected with worms?

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

7. Describe the clinical presentation and management of a person suffering from infection with 

a. Ascaris Lumbricoides_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
b. Taenia saginata  ______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
c. Echinococcus granulosus __________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Congratulations! You have now come to the end of this unit. Remember to indicate your Student  Number, names and address before sending the assignment.  Once you complete this assignment, post or bring it in person to AMREF Training Centre.  We will mark it and return it to you with comments.
Our address is:

AMREF Distance Education Project

P O Box 27691-00506

Nairobi, Kenya

Email: amreftraining@amrefhq.org

A course on Communicable Diseases (by distance learning)

In this series:
Unit 1:

Introduction to Communicable Diseases 

Unit 2: 

Principles of Infections Prevention and Control 

Unit 3:

Travel Medicine in Relation to Communicable Diseases  

Unit 4:

Immunization 

Unit 5:  

Contact Diseases

Unit 6:   
Sexually Transmitted Diseases 

Unit 7: 

HIV/AIDS 

Unit 8: 

Vector Borne Diseases 

Unit 9:
Malaria

Unit 10:  
Emerging and Re-emerging Diseases 

Unit 11:

Diseases Caused by Faecal-oral Contamination

Unit 12:

Helminthic Diseases 

Unit 13:
Acute Respiratory Infections 

Unit 14:

Bacterial and Fungal Meningitis 
Unit 15:

Tuberculosis and Leprosy 

Unit 16:

Diseases of Contact with Animals or Animal Products 

Take Note


Intestinal worms are a problem of poor sanitation.











In your practice as a health worker, what advice have you given to community members to prevent Ascariasis?








Take Note


Significant protective immunity to intestinal nematodes appears not to develop in humans although mechanisms of parasite immune evasion and host immune response to these infestations have not been elucidated in detail. 








Give your own definition of Enterobiasis.  Compare it to the following discussion to see how correct you were.








Take Note


Hookworm is the commonest cause of anaemia in many communities.  Anaemia has great effect on the working capacity and the well being of the individual.  The economic loss caused by anaemia is enormous but difficult to quantify. 








Take Note


Hookworms cause loss of iron.


A worm load of more than 100 A. duodenale or more than 500 N. Americanus always causes anaemia.











In what way is Strongyloides stercoralis different from the other nematodes we have discussed so far?





What are the clinical features of Trichinosis? 








What is the length of Tapeworms? 











Take Note


Deep freezing will not give protection against other diseases such as salmonellosis,  brucellosis and anthrax which may be transmitted by infected meat.                   











Take Note


The life cycle and clinical features of the Taenia solium and Taenia Saginata infection are similar.  The only difference is that the Taenia Solium larvae infect also the human tissues.  This is known as human cysticercosis. 














Take Note


Taenia solium infections are dangerous when the cysticerci invade the brain.  Patients may present with epilepsy or other neurological signs.  








Which domestic animals are mostly associated with the transmission of hydatidosis?





Take Note


The Hymenolepsis Nana is unique in that it does not require an intermediate host. 
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