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Unit 16: Diseases of Contact With Animals or Animal Products
Introduction
Congratulations!  You have now come to the last unit of this course.  In this unit we shall discuss diseases of contact with animals and animal products.  In the last unit we looked at tuberculosis and leprosy.  We hope that you are now able to manage, prevent and control these two diseases.  
Let us start by looking at our objectives for this lesson. 

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

· Give examples of diseases transmitted through contact with animals or animal products;

· Discuss the epidemiology and modes of transmission of these diseases
· Describe the clinical features , diagnosis and management of these diseases;

· Explain the main prevention and control strategies of these diseases
Definition and Examples

Well the answer is zoonoses.  The term Zoonoses is used to describe infectious diseases transmitted to humans from an infected vertebrate animal. 

Before you read on spend about 3 minutes to do the following activity.
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ACTIVITY
List examples of zoonoses that you know.

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________




Did your list include any of these diseases?

There are many examples of zoonoses.  The most common examples are:

· anthrax, 
· brucellosis, 
· rabies, 
· hydatidosis, 
· rift valley fever and 
· tetanus. 
Epidemiology and  Modes of Transmission
In the first unit of this course we defined epidemiology and modes of distribution.  To jog your memory, do the following activity.
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ACTIVITY
What do we mean by epidemiology and modes of transmission?

_____________________________________________________________________

_____________________________________________________________________




Well, we said that epidemiology is the study of distribution and determinants of a disease in a given population in order prevent and control it.  Modes of transmission are the mechanism by which an infectious disease is spread from a source or reservoir (in this case a vertebrate animal) to a person. 
The spread of zoonoses is mainly through the following modes of transmission:
1. Direct transmission.  This occurs when an infectious agent is transferred from an infected  animal or its products  to a human being through close /direct contact such as touching or  biting 
2. Indirect transmission.  This occurs when infectious agents are transferred from an infected animal or its products through a vector, ingestion of contaminated material or inhalation of contaminated aerosols.
3. Animal bites
4. Vectors.  

In this unit we shall discuss the following zoonoses:
· Anthrax

· Brucellosis

· Rabies

· Hydatidosis

· Rift valley fever

We shall look at their epidemiology and modes of transmission, clinical features, management, prevention and control.  
Anthrax

Anthrax is an acute bacterial disease caused by a rod – shaped gram positive Bacillus anthracis. Anthrax is a disease of herbivores (grass eating animals) and when it affects humans may present as the cutaneous type (affecting the skin), gastrointestinal or inhalational type depending on the route of entry.  Anthrax is commonly reported among people who are in close contact with animals or their products as a result of their occupation. Those at risk of anthrax include people working in industries that process skins, wools and hides and veterinarians (those dealing with livestock health).  Anthrax is common in Africa, Asia, Eastern Europe and South and Central America. 
Mode of Transmission

The mode of transmission for anthrax is direct contact with infected animal products (meat, skin, bones and wool) or inhalation of anthrax spores. Intestinal and oropharyngeal anthrax results from ingestion of contaminated undercooked meat. Its incubation period (time duration from infection to first sign/symptom) is 1 to 7 days.
Clinical Presentation

Cutaneous (skin) anthrax presents as a   lesion that begins as an itchy papule which quickly becomes vesicular and eventually develops into a depressed black eschar.  Anthrax wounds are usually painless but have a swollen edge. The head, forearm and hands are common sites for infection. Fatality rates are low (5-20%)

Inhalational anthrax presents with fever, malaise and a mild cough or chest pains. This may quickly develop to respiratory distress and shock. The fatality rate is higher than the cutaneous type.   

Intestinal anthrax presents with fever, abdominal pains, watery diarrhoea and vomiting 

Incubation period 

The incubation period of anthrax is 1 to 7 days 

Diagnosis

Anthrax infection confirmation is by culture of blood, sputum, skin lesions or discharges. Figure 1 below shows the microscopic appearance of bacillus anthracis
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Figure 1: Microscopic appearance of bacillus anthracis and spores

Management 

Penicillin is the drug of choice for anthrax.  Other antibiotics such as tetracycline, erythromycin and chloramphenicol can be used to treat anthrax.  Patients with Anthrax of the respiratory tract need respiratory support and oxygen therapy in a high-dependence care unit.  Those with anthrax of the digestive tract may need fluid replacement due to diarrhoea and vomiting. 

Prevention and Control

Animals suspected to have anthrax should not be handled or eaten.  Only inspected animal and animal products are safe for human consumption. Members of the public should be educated on avoiding contact with infected animals or their products as well as proper disposal of infected animals. This involves burning and burying carcasses of animals suspected to have anthrax. Livestock vaccination in anthrax high risk areas as well as vaccination of individuals at increased risk of anthrax (due to their occupation) are important preventive and control measures

Brucellosis

Brucellosis is caused mainly by either Brucella arbortus or Brucella melitennsis.  Its distribution is world wide and is mainly reported in those working with infected animals or their products such as veterinarians, farm workers and abattoir workers. Occasionally outbreaks are reported among consumers of raw milk and milk products. 
Mode of Transmission

The mode of transmission for Brucella is by direct contact of tissues or fluids of infected animals. Ingestion of raw milk and dairy products (that are unpasturized) from infected animals is another common mode of transmission. Other rare transmission modes are inhalationa and inoculation.  

Clinical Presentation

This systematic bacterial disease is characterized by fever, headache, profuse sweating, chills joint pains depression and generalized aching. Enlargement of the lymph nodes, spleen, and liver is occasionally reported in patients with brucellosis. The disease may last several days, months or occasionally a year or more if not adequately treated.

Incubation period

The incubation period is from 5 days to 60 days

Diagnosis

Diagnosis is by isolation of infectious agent from blood, bone marrow and discharges. Serological tests are available for diagnosis.

Management  

Brucellosis is sensitive to common antibiotics such as doxycycline and cotrimoxazole. Though anti-tuberculosis drugs such as rifampicin and streptomycin are effective against brucellosis their use is discouraged. 

Prevention and control 

You should educate farmers to avoid consumption of unpasturized or unboiled milk and milk products.  There is need to avoid close contact with animals or animal products from animals suspected to be suffering from brucellosis.  Animal handlers and those at special risk should be advised to take extra precautions.
Rabies


Rabies is a serious often fatal disease caused by a virus known as Lyssavirus.  If the disease is not treated immediately it is invariably followed by death.  Rabies is evenly distributed in the world although most of the deaths due to rabies are reported in developing countries. Rabies is transmitted by the virus laden saliva of a rabid animal (mainly dogs) introduced through a bite or scratch.  The main reservoirs of the disease are wild animals such as mongooses, jackals and hyenas.  These animals infect domestic animals including cattle, donkeys and horses, which in turn infect man.  In North and South America, rabid bats have been known to infect humans.  All warm-blooded animals are susceptible to rabies.

Clinical presentation

The earliest symptoms usually consist of increasingly severe pain in the bite wound,  depression, irritability, nausea, sore throat, headache and loss of appetite.

Later, two clinical presentations emerge:  Furious rabies whereby the infected person develops  convulsions, intense fear of death and irrational excitement, which alternates with periods of alertness and calmness.  The patient is also unable to tolerate noise, bright light and cold drought (aerophobia - fear of cold air).  There is increased reflexes, muscle spasms, excessive sweating, dilatation of pupils, excessive salivation and lacrimation.  The patient develops intense hydrophobia (fear of water) because of the intense pain experienced when swallowing water due to spasms of the pharyngeal muscles.  This stage is also known as the “furious” rabies stage and it lasts for 2- 3 days and sometimes for 5 – 6 days.  Death usually occurs due to cardiac or respiratory failure during a convulsion. 

The next stage is the paralytic rabies stage which is characterized by paralysis of muscles causing paraplegia, quadriplegia and coma.  Patients who reach this stage do not survive for more than a week.  

Incubation period

Usually 3 – 8 weeks but can last several years.  The incubation period of rabies ranges from 2 weeks to 1 year, with an average of 2 – 3 months.  The length of the incubation period is influenced by the following factors:

· The size of the bite:  the deeper the bite the shorter the incubation period;

· Distance of the wound from the brain:  the nearer the wound is to the brain the shorter the incubation period;

· Type of wound: if the wound is big with extensive the tissues damage the shorter the incubation period.

Diagnosis

Usually rabies is diagnosed from history and physical examination which confirms the dog bite. This may be accompanied by unusual behaviour. Presence of Negri bodies in the brain of a suspected rabid dog that has bitten a person presenting with above symptoms is a confirmation of the disease.    

Management 

There is no cure for rabies once the disease has started.  It is however possible to prevent it from reaching this stage by The bite wound should immediately and thoroughly be washed with soap or detergent and flushed with water to clear as much virus as possible.  Suturing of the wound should be avoided. 
Prevention

We can however prevent the disease from reaching that point by:

· Giving post bite Prophylaxis

Immediately someone is bitten you should give first aid treatment of the bite with the aim of removing as much virus as possible.   This involves immediate flushing of the wounds and scratches preferably with running water and washing the surrounding skin with a lot of soap and water.  Puncture wounds should be irrigated with a sterile catheter using Methylated spirit and Povidone.  Iodine is also virucidal and may be used to clean the wound. 

Bite wounds should not be sutured immediately to prevent more traumas from the suturing needle, which will increase the areas for viral entry into the body tissue. Suturing may be done 24- 48 hours after the bite using very few sutures under the cover of anti-rabies serum locally.
· Anti-Rabies Vaccine 

This is a very safe and effective treatment following a rabid animal bite. The vaccine HDCV (Human Diploid cells Tissue Culture Vaccine) is administered in 6 doses sub-cutaneously as follows:
-  1ml immediately after exposure (day 0)

-  1 ml on day 3

-  1 ml on day 7

-  1 ml on day 14

-  1 ml on day 30

-  1 ml on day 90
· Other Drugs

In order to prevent wound infection and tetanus you should give the patient broad spectrum antibiotics.

	
	The animal, which inflicted the bite, should be quarantined and observed for 10 days from the day of the bite.  If it shows signs of rabies it should be killed and its head removed and sent under refrigeration for rabies examination.


Prevention and Control 

Rabies is a notifiable disease.  As we mentioned earlier, it is very important to give immediate first aid to a person who has been bitten by a suspect animal.  In addition, you should educate the community members on the importance of immunizing their domestic dogs and cats every 3 years and eliminating all stray dogs and cats.
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. Wash out the wound with plenty of water, soap and a
brush

. Rinse again with plenty of water
. Then apply disinfectant

. Do nof stitch the wound, but apply a swab and a slight
compression bandage to stop the bleeding

. Give tetanus toxoid vaccination

Note
Take a very thorough history.
Refer to hospital for rabies immunisation if:

known animal becomes ill and dies;
animal unknown and disappears;
animal looked rabid;

dead animal brought.






Figure 2: Rabies prevention: proper first aid for all animal bites and immunisation
Next, let us look at hydatidosis.
Hydatidosis

Hydatidosis is also known as hydatid disease. The Hydatidosis disease is actually a disease of dogs (zoonotic). It is caused by a tapeworm known as Echinococcus granulosus that causes enlarged cysts mainly in the liver. These cysts may also occur in the lungs, kidney, spleen or bone. Development of hydatidosis depends on close association of humans and infected dogs. Humans get infected (usually in childhood) through ingestion of eggs of Echinococcus granulosus after close association with infected dogs or through contaminated foods, water, soil or fomites. 

Human beings become infected only by accident.  Nevertheless, the disease is a serious problem among the Turkana community of northern Kenya.  It is also known as echinoccoccosis or hydatid disease.
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	How is the hydatid disease transmitted?


Mode of Transmission

Hydatidosis is caused by the cysts of the dog tapeworm known as Echnococcus granulosus.   Dogs and other carnivores such as jackals and lions are the hosts of the dog tapeworm.  The eggs are passed in the faeces of an infected dog and ingested by domesticated animals such as sheep, goats, cattle, camels, donkeys, and wild antelopes.  The eggs hatch in the animal’s intestine and penetrate through the intestinal wall to the portal circulation.  They are then carried to the liver and lungs where they form many cysts.  When a dog eats the diseased animal it becomes infected with these cysts, which then proceed to develop into mature worms.  Human beings become infected when they accidentally ingest eggs from dog faeces. The larvae migrate from the intestine to the liver or lungs causing cysts.  The larvae can also cause cysts in other tissue in the body.  Figure 3 below depicts its lifecycle
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Figure 3: Life cycle of Echinococcus granulosus
Clinical presentation

Hydatidosis is a disease of dogs and man is accidentally infected. The disease may be asymptomatic till the hydatid cysts begin to exert pressure on various body organs. These cysts are commonly found in the liver and lungs.  Rupture or leaking hydatid cysts may cause severe anaphylactoid reactions and secondary Hydatidosis.    

Incubation period

One to several years 

Diagnosis

A clinical history compatible with slowly growing tumour in a person residing in an endemic area (such as Turkana in Kenya) with close association with dogs should alert one to the possibility of Hydatidosis. Radiography (x-ray) CT (computerized tomography) scans as well as serological tests are useful for diagnosis of this disease.

Management 

The treatment of hydatid disease can either be medical or surgical.   

The medical treatment is as follows:
· Oral Albendazole 20mg/Kg in divided doses twice daily for 30 days (The cure rate with this treatment is 20%).  The treatment can arrest the growth of the cyst and reduce its size.

· PAIR (Puncture, Aspiration, Instillation of 95% alcohol and Re-aspiration).  This is the treatment for the liver or spleen.  The ultra sound machine is used to guide the PAIR procedure.  This treatment is very effective and has a high cure rate.

The surgical treatment is known as Endocystectomy.  It is the surgical removal of the cysts contents, especially those cysts that are easily accessible like abdominal cysts.

Prevention and control 

Education on avoiding exposure to dogs’ faeces and the importance of hand washing are 2 important preventive measures. Eradication of stray dogs and regular deworming is also important. 
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	In 2006-7, there was an outbreak of a viral disease in Kenya which mainly affected the eastern province.  Can you remember which viral disease it was?


Was your answer rift valley fever?  Then well done!  You have already covered this disease in Unit 10 on emerging and re-emerging diseases.   To remind yourself do the following activity and then confirm your answers by reviewing that section in Unit 10.
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	1. Which climatic conditions trigger  rift valley fever outbreaks?

2. What is its mode of transmission?

3. How would you diagnose the disease

4. What can you do to prevent and control this disease?


Summary 

In this unit you have learnt about diseases transmitted to man from animals or their products. These diseases are also known as zoonoses. Examples of these diseases are anthrax, brucellosis, rabies, rift valley fever and hydatidosis. We have learnt the epidemiology, modes of transmission, clinical features, management and prevention and control strategies.   It’s our sincere hope that you have enjoyed the unit and that all the learning objectives have been met.   
You can now take a well deserved break before you proceed to complete the attached assignment.  This is the last assignment you will be doing in this course as you have actually completed all the units.  Congratulations.  Kindly also remember to fill in our course satisfaction survey and the attached Post-test after doing the assignment.  

We wish you all the best as you implement what you have learnt to fight disease and promote good health in our people. 
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Communicable Diseases Course
Tutor Marked Assignment

Unit 16: Diseases of Contact With Animals and Animal Products
Instructions: Answer all the questions in this assignment. 

1. List four ways in which zoonoses are transmitted between animals and humans
_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

2. Write down three clinical features of anthrax
_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

3. Explain the first-aid management of a person bitten by a suspicious animal.
_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

4. List down  the clinical symptoms of  brucellosis
_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

5. How would you prevent and control brucellosis
_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

6. Gracia is a 26 year old mother of three.  She was brought to your health facility by her husband with a distended abdomen.  During history taking you find out that she belongs to a local pastoralist group and has a large herd of cattle and 6 dogs in the homestead.   She says that her stomach has been growing big for over a year now and yet she is not pregnant.  

a. What is the likely diagnosis of this lady’s condition?

_____________________________________________________________________

_____________________________________________________________________

b. How would you confirm your diagnosis

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

c. What treatment options do you have to manage this condition?

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________
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:   

Directorate of Learning Systems

P O Box 27691-00506

Nairobi, Kenya

Email: amreftraining@amrefhq.org

We will mark it and return it to you with comments.
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COMMUNICABLE DISEASES COURSE











What collective term is used to describe diseases that are transmitted to humans through contact with animal or animal products?











Have you ever heard of rabies diseases? What have you heard about rabies?
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