Topic 4: infectious diseases under the epidemic indications

Motivational characteristics of topics:
Immunization is the most important area in the prevention of many infectious diseases.

Many years of experience with vaccination against many infectious diseases gives an indication of the effectiveness of preventive vaccination of the population. Over the years, it changed the structure of morbidity as a result of vaccination, so for example, has reduced the incidence of children with whooping cough, diphtheria, mumps, and others.

Immunization reached the cities account for major progress in the 80-90s of the last century. The impressive results obtained by immunization of children's infections.

 The organization of work for the immunization of the population occupy one of the leading destinations in the work of the doctor.
Objectives:

1. Disassemble the students methodical documents regulating the immunization of infectious diseases in the Republic of Belarus.

2. Show the importance of immunization in the prophylaxis of infectious diseases.

3. To introduce the Expanded Programme on Immunization of the World Health Organization, the legal basis for immunization, prospects of development of the immunization of infectious diseases.

Tasks:

1. Examine the issues of organizing and carrying out immunization outpatient organizations.

2. To study the indications and contraindications for vaccinations.

3. Examine the calendar of preventive vaccinations.

4. To study the reactions and complications after vaccination; the ways of their prevention.

5. To learn the methods of evaluating the effectiveness of vaccination.
Requirements for the initial level of knowledge of students

For the successful assimilation of topics students need to repeat material from the following disciplines:

1. Microbiology, virology, immunology - "Immunity, classification, types of immunity. The immunological and immunoprophylaxis of infectious diseases ";

2. General Hygiene - "Environment as a set of natural and social elements, their impact on public health. Prevention of nosocomial infections ";

3. The normal human physiology - "Physiological mechanisms of adaptation and their role in ensuring the functioning of the body."

4. Infectious diseases - "Peculiarities of clinical manifestations, pathogenesis, diagnosis and treatment of certain infectious and parasitic diseases in humans.
Test questions from related disciplines

1. What do you know infectious diseases for which immunoprophylaxis is the leading preventive measures:

2. What is the history of immunization in the world, in our country?

3. What types of immunity you know their characteristics?

4. What is the primary mechanism for generation of immune response in response to the introduction into the human pathogen?

Control questions

1. Immunization at certain infectious diseases.

2. Evaluation of the quality and effectiveness of the immunization.

Training material 
Rabies vaccination
Key Information (Refer to text for details)
	What

	· Rabies is a rare viral central nervous system infection most often transmitted to humans through the bite of an infected mammal.

· Transmission of rabies from salivary contamination of scratches, broken skin or the mucous membranes without a bite is rare.

· Pre-exposure immunization for high risk persons produces rabies neutralizing antibodies.

· Post-exposure prophylaxis is highly effective in preventing rabies.

· Adverse reactions for rabies vaccines include injection site reactions, such as pain, erythema, swelling and itching.

	Who

	· Pre-exposure immunization is given to people at high risk of close contact with rabid animals or the rabies virus (e.g., people with occupational exposure to animals; laboratory workers handling the rabies virus; certain travellers; hunters and trappers in areas with confirmed rabies; and spelunkers).

· Evaluation of an individual's need for post-exposure prophylaxis includes risk assessment related to the exposure to the potentially rabid animal.

	How

	· Pre-exposure immunization: three 1.0 mL intramuscular (IM) or 0.1 mL intradermal (ID) doses of rabies vaccine given on days 0, 7 and any time between days 21 to 28. Rabies vaccine must never be given into the gluteal muscle due to the risk of a decreased immune response.

· Post-exposure management requires consideration of: the exposure to the potentially rabid animal; management of the potentially rabid animal; and management of the exposed person.

· If indicated, initiate post-exposure prophylaxis as soon as possible but administer regardless of the time interval since exposure. Post-exposure prophylaxis of immunocompetent persons who have not been previously immunized with rabies vaccine consists of: local wound treatment; rabies immune globulin (20 IU/kg body weight) given on day 0 with as much as possible infiltrated into and around the wound; and four 1.0 mL IM doses of rabies vaccine given on days 0, 3, 7 and 14. In those who have not previously been immunized, and either are immunocompromised or are taking antimalarial drugs, a fifth dose of vaccine should be given on day 28.

· Post-exposure prophylaxis of persons previously appropriately immunized with rabies vaccine consists of: local wound treatment and two 1.0 mL IM doses of rabies vaccine given on days 0 and 3. Rabies immune globulin should not be given to persons who have previously received appropriate rabies vaccinations.

· Vaccination schedules for post-exposure prophylaxis should be adhered to as closely as possible; it is essential that all doses be received. Post-vaccination serology is recommended: after pre-exposure immunization using the ID route; following immunization of immunocompromised individuals or people taking chloroquine; or if there has been a significant deviation from the recommended vaccination schedule.

	Why

	· Human rabies occurs very rarely in Canada, but if not prevented, is almost always fatal once symptoms develop. Recent cases have been due to bat exposures.

· Pre-exposure immunization and post-exposure prophylaxis result in antibodies that prevent the virus from entering the peripheral nervous system.


Rabies vaccines (Rab)

· IMOVAX® Rabies (inactivated, human diploid cell rabies vaccine). Sanofi Pasteur Ltd. (HDCV)

· RabAvert® (inactivated, purified chick embryo cell rabies vaccine), Novartis Vaccines and Diagnostics (manufacturer), Novartis Pharmaceuticals Canada Inc. (distributor). (PCECV)

Rabies immune globulins (RabIg)

· IMOGAM® Rabies Pasteurized (rabies immune globulin [human]), sanofi pasteur Ltd.

· HYPERRAB®S/D (rabies immune globulin [human]), Grifols Therapeutics Inc.

In Belarus suitable culture rabies vaccine concentrated Nye purified inactivated dry (Coca), which is a vaccine strain of the rabies virus Vnukovo-32, inactivated with formalin and ultraviolet rays. The vaccine is applied to curative and preventive or prophylactic. The reconstituted vaccine is injected intramuscularly in the deltoid muscle of the arm, for children up to 5 years - in the upper part of the anterolateral thigh. You can not enter the vaccine in the gluteal region.

Recommendations for Use
Pre-exposure immunization
Pre-exposure rabies immunization with either HDCV or PCECV should be offered to people at high risk of close contact with rabid animals or the rabies virus, for example:

· Laboratory workers who handle the rabies virus.

· Veterinarians, veterinary staff, animal control and wildlife workers. 
· Certain travellers.

· Hunter and trappers in areas with confirmed rabies.

· Spelunkers (cavers).
Table 3 - Driving prophylactic immunization
	Primary immunization
	Three injections of 0.7, and 30 day 1.0ml

	The first revaccination one year
	One injection of 1.0 ml

	Subsequent revaccination every 3 years
	One injection of 1.0 ml


Post-exposure management
Risk assessment related to the exposure to the potentially rabid animal
Rabies prophylaxis must be considered in every incident in which human exposure to potentially rabid animals has occurred, unless rabies is known to be absent from the local animal population. In evaluating each case, local public health officials should be consulted. When considering the need for post-exposure management, the following should be reviewed:

· The species of animal, including the prevalence of rabies in that species and the prevalence of rabies in other species in the area.

· The type of exposure - bite, non-bite (e.g. salivary contact with open skin or mucous membrane, transplant of infected organs), or direct contact with a bat. Unless one of these three potential modes of exposure has occurred, transmission of rabies is highly unlikely.

· The circumstances of the exposure - provoked, unprovoked.

· The vaccination status and behaviour of a domestic animal.

· The age of the exposed person.

· The location and severity of the bite (e.g., the size and number of bites).

In addition, the availability of the animal for observation or testing influences the management of the animal and the exposed person. Table 1 summarizes factors to be considered when assessing the risk related to the exposure to a potentially rabid animal.
Table 4: Risk Assessment Related to the Exposure to the Potentially 
Rabid Animal
	Animal

	How prevalent is rabies in the species of animal involved in the exposure?

 rabies occurs mainly in bats, foxes, raccoons and stray dogs and cats.
Is the animal a domestic pet, wild animal or stray animal?

Domestic dogs and cats are less likely to be rabid than stray dogs or cats. Clinical signs of rabies in wild animals cannot be interpreted reliably.
Is the wild animal available for testing?

In the event of exposure to a fox or other in areas where rabies is known to occur in these animals, post-exposure prophylaxis should begin immediately unless the animal is available for rabies testing and rabies is not considered likely. Post-exposure prophylaxis should not be delayed beyond 48 hours while waiting for test results in wild animals.
Is the dog, cat or ferret available for observation?

If the dog, cat or ferret is healthy after a 10-day observation period, the animal would not have been shedding rabies virus in their saliva and would not have been infectious at the time of the exposure.
If the dog, cat or ferret is available, is it clinically healthy?

If the dog, cat or ferret has or develops signs of rabies, post-exposure prophylaxis should be initiated as soon as possible.
Was the animal behaving unusually?

Abnormal behaviour in a domestic pet may indicate that the animal is rabid. Generally, it is not possible to assess animal behaviour in wild animals.
If the animal is a domestic pet, what is the vaccination status of the animal?

Domestic pets with up-to-date rabies vaccination are unlikely to be infected with rabies.
If the animal is a domestic pet, has it been exposed to wild or outdoor animals?

Rabies may be transmitted to domestic pets during exposure to rabid wild or outdoor animals. Indoor animals have little opportunity to be exposed to rabid animals.

	Geographic

	In what geographic area did the exposure occur?

How prevalent is rabies in the involved species in the geographic area?

How prevalent is rabies in other animal species in the geographic area?

	Exposure

	What was the type of exposure: bite, non-bite (e.g.salivary contact on open skin or mucous membrane), or bat?

Transmission rarely occurs from non-bite exposures. Petting a rabid animal or handling its blood, urine or feces are not considered exposures.
Can a bite or saliva exposure into a scratch, wound or mucous membrane be ruled out?

Rabies transmission occurs most commonly through a bite. Aerosol transmission is rare as is transmission when scratches, wounds, or mucous membrane are contaminated from saliva or infected neural tissue.
What were the circumstances of the exposure (e.g., provoked or unprovoked attack)?

An unprovoked attack is more likely to indicate that the animal is rabid.

	Person

	What is the age of the exposed person? Is the exposed person able to provide a reliable history?

The history obtained from a child may be difficult to interpret and, potentially, unreliable. 
What is the location and severity of the wounds?

Bites on the face, neck or hand are considered higher-risk exposures due to the density of nerve endings in these areas. More severe bites may suggest the animal is rabid and also provide more opportunity for transmission.


This table and accompanying text are guides for management and do not replace clinical judgment.
Table 5 - Driving therapeutic and prophylactic vaccination and rabies immunoglobulin Coca (AIG)
	Category damage
	Type of contact
	Information about animals
	Treatment

	1
	No damage, or licks on the skin. No direct contact
	Rabid
	Not assigned

	2
	Or licks on intact skin, abrasions, superficial bites single trunk, upper and lower extremities (except for the head, face, neck, hands, fingers and toes) caused domestic and farm animals
	If within 10 days of observation of the animals it remains healthy, then treatment should be stopped, otherwise continue according to the scheme
	1.0 ml of vaccine at 0, 3, 7, 14, 30 and 90 day

Start treatment immediately

	3
	Any or licks on the mucous membranes, all the bite of the head, face, neck, hands, fingers and toes, genitals; multiple stings and bites deep single any localization; bites of wild animals, rodents
	If within 10 days of observation of the animals is still healthy, the treatment is stopped, in all other cases, continue according to the scheme
	Start a combined treatment immediately and simultaneously: YAG in

  Day 0 + Kokai 1.0 ml at 0, 3, 7, 14, 30 and 90 day


Emergency tetanus prophylaxis
Tetanus-prone wounds:

· Any wound or burn sustained more than 6 hours.

· Any wound or burn at any interval after injury that shows one or more of

· significant degree of devitalised tissue.

· puncture-type wound.

· contact with soil or manure likely to harbour tetanus organisms.

· clinical evidence of sepsis.

Thorough surgical toilet of the wound is essential irrespective of patients tetanus status.
Prophylactic Adult dose of tetanus immunoglobulin

250 iu IM: standard dose

500 iu IM: if > 24 hours since injury, patient >90kg or heavily contaminated wound or burn wound or open fracture wound

Therapeutic dose of tetanus immunoglobilin (established tetanus)

· 150 IU/kg IM (given in multiple sites Ref 1)
· If a large volume (>2ml for children) is required, it is recommended to administer this in divided doses at different sites.

When simultaneous vaccination and immunoglobulin are needed they should be administered at two different sites.

· For prophylaxis, if intramuscular administration is contra-indicated (coagulation bleeding disorders), the injection can be administered subcutaneously. However, it should be noted that there are no clinical efficacy data to support administration by the subcutaneous route . 
Please Note: Tetanus immunoglobulin should not be administered IV (anaphylaxis risk) . 
Note

· Patients born before 1961 may not have been immunised

· Immunocompromised patients may not respond to vaccination & may need immunoglobulin

· In the absence of other contraindications, immunocompromised and HIV+ patients can be given tetanus vaccine

UIDE TO TETANUS PROPHYLAXIS

	 Histroy of absorbed T.T.
	Clean, minor wounds
	All other wounds

	
	Tdap or Td
	TIG
	Tdap or Td
	TIG

	Unknown or <3 doses
	Yes
	No
	Yes
	Yes

	3 or more doses
	No1
	No
	No2
	No


· Human tetanus immune globulin 250 U IM

· Td : tetanus toxoid & diptheria toxoid; Tdap indicates tetanus toxoid, reduced diptheria toxoid and acellular pertusis vaccine.

· 1: Yes if more than 10 years since last dose

· 2: Yes if more than 5 years since last dose.

 

	CLINICAL FEATURE
	NON TETANUS PRONE WOUNDS
	TETANUS PRONE WOUNDS

	Age of wound
	<6hrs
	>6hrs

	Configuration
	Linear wound, abrasion
	Stellate wound, avulsion

	Depth
	<1cm
	>1cm

	Mechanism of injury
	Sharp surface (eg: knife, glass)
	Missile, crush, burn, frostbite

	Signs of infection
	Absent
	Present

	Devatilised tissue
	Absent
	Present

	Contaminants
	Absent
	Present

	Denervated & or ischemic tissue
	Absent
	Present


 

 

· For persons who have received a complete primary course in childhood but no further boosters, two dose at least 4 weeks apart are recommended.
11. Assessment of the quality and effectiveness of immunization

Quality immunization - is the full implementation of tre-ments instructions and normative documents on the organization and conduct of preventive vaccinations.

The indicators of the quality of the immunization are:

- An indicator of coverage;

- An indicator of the timeliness of vaccination;

- The frequency of medical contraindications;

 - An indicator of the average consumption per vaccine inoculation;

- Immunological efficiency;

- Epidemiological efficiency;

- Economic efficiency.
Task 1
· The parents appealed to the emergency station children's clinic:

 1) a child of 3 years, a stab wound of the foot, caused by a rusty nail. The child is vaccinated 3; 4.5; 6 months and boosters 2 years 7 months. DTP vaccine;

2) the child 1 year 6 months, laceration brush the child received in the fall of rusty barbed wire. The child is vaccinated three times DPT vaccine, the vaccine in the last 6 months;

3) The child is 12 years old, II degree burns shin. The child vaccinated against tetanus in accordance with the vaccination schedule, the last booster was performed 8 months ago.

Assess the situation in each case and justify measures for emergency prevention of tetanus.
2. A man 42 years old was bitten on the hunt wolf in the shoulder, chest and neck. He was not vaccinated against tetanus. Many cases of rabies among wild animals are reported annually in the region. Negotiability population about the bites of wild and domestic animals in the last 3 years has increased. Annually celebrated 1-2 cases of hydrophobia in humans.

1. What the situation on rabies?
2. What you need to provide assistance to the victim?

3. What preventive measures for the prevention of rabies have to spend in the territory ?

Task 2
1. Woman 28 years bitten known grafted dog in the shin when she took up the puppy feeding.

Proposed methods of protection:

a) rabies drugs are not administered, the animals are not observed;

b) rabies drugs are not administered,

observe the animal 10 days;

c) observe the animal 10 days, the victim make 1-2 injections of the vaccine;

d) hold a combined rate of rabies prophylaxis: the introduction of rabies immunoglobulin and culture rabies vaccine; if necessary, to impart tetanus;

d) spend the whole course of vaccination only

rabies vaccine;

e) only enter rabies immunoglobulin.
2. A woman 28 years,  with a newborn after the urgent delivery in the country, was admitted to the maternity ward. She was not vaccinated against tetanus.

Assess the situation and justify measures for emergency prevention of tetanus.
Task 3

1. Male 64 years appealed to the clinic about an open fracture of the right forearm, received on the same day.

  The wound is heavily contaminated. The doctor spent primary debridement and introduced 0.5 ml of tetanus toxoid. You need to evaluate the actions of the doctor. How should I spend the extra tetanus prophylaxis?
2. Woman 30 years old hospitalized in serious condition in the surgical department about the number of bites of stray dogs. It has all the vaccinations according to age .

Do I need to carry out specific prevention of infectious diseases?

Identify the means, the dose, the period of administration.
Task 4

1. Child 7 years old was injured. Vaccinated by age.

Do I have to spend an extra tetanus immunization?
2. Child 7 years old was bitten in the shin known grafted dog while playing. The baby was 2 months old routine booster Td toxoid.

What are the necessary drugs against rabies and tetanus?
Selected References

· Centers for Disease Control and Prevention. Health Information for International Travel 2010. The Yellow Book. Accessed October 2010 at: http://wwwnc.cdc.gov/travel/content/yellowbook/home-2010.aspx

· Centers for Disease Control and Prevention. Human rabies prevention - United States, 2008: recommendations of the Advisory Committee on Immunization Practices (ACIP). MMWR Recomm Rep 2008;57(RR03):1-26,28.

· Centers for Disease Control and Prevention. Use of a reduced (4-Dose) vaccine schedule for postexposure prophylaxis to prevent human rabies - recommendations of the Advisory Committee on Immunization Practices. MMWR Recomm Rep 2010;59(RR-2):1-9.

· National Advisory Committee on Immunization. Statement on recommendations regarding the management of bat exposures to prevent human rabies. Can Commun Dis Rep;2009;35(ACS-7):1-28.

· Public Health Agency of Canada. Population and Public Health Branch. Disease Information Rabies. Travel Medicine Program. Accessed October 2010 at: http://www.phac-aspc.gc.ca/tmp-pmv/info/rage_e.html.

· Rupprecht CE, Briggs D, Brown CM, et al. Evidence for a 4-dose vaccine schedule for human rabies post-exposure prophylaxis in previously non-vaccinated individuals. Vaccine 2009;27:7141-48.

· Varughese P. Human rabies in Canada - 1924-2000. Can Commun Dis Rep 2000;26(24):210-11.

· World Health Organization. Rabies vaccines: WHO position paper. Geneva: World Health Organization, 2010;32:309-20.

· World Health Organization. WHO recommendations on rabies post-exposure treatment and the correct technique of intradermal immunization against rabies. Geneva: World Health Organization, 2014. WHO/EMC/Zoo.96.6.

