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1. The theme of the seminar class is “Antiepidemic measures in foci of infections with airborne transmission’s mechanism” – 2 hours.

2. Importance of the theme: Epidemiology is an independent branch of medical science that studies objective laws of occurrence, distribution, and cessation of infectious diseases in a human society, and is aimed at prevention, control, and final eradication of these diseases.

3. Aims of the class 
3.1. General aims – to study epidemiology of airborne infections.
3.2. Educational aims: connect with formation of the actual questions of deontology and professional responsibility.

3.3. Specific aims:

A student should know links of epidemic process of airborne infction, their definition and characteristics.

3.4. On the basis of the theoretical knowledge on the theme:

To be able:
- to make a plane of preventive measures for each link of epidemic process for patients with airborne infections.
4. Material for individual work before the practical class (interdiscipline integration)
	Discipline
	To know
	To be able

	1. Previous

Microbiology

Therapy

Infectious diseases


	Principles and method of different laboratory diagnostic of different infectious agents.

Methods of objective examination of the patients.

Etiology, pathogenesis, clinical manifestations, laboratory investigations and treatment of different infectious diseases.

Bases of disinfection and sterilization
	To collect anamnesis, make up objective examination

	2. Intradiscipline 

integration

Epidemiological process

Epidemiological diagnostics
	Source of infection, mechanism of transmission and susceptible organism. Antiepidemic measures 

Human (animal) being as a source of infection
Methods of epidemiological diagnostics
	

	3. Next discipline

Hospital surgery
	Opportunity to infect the patient during medical manipulation
	To make a plan of prophylaxis measures


5. Contents of the theme
Infections of the respiratory tract are perhaps the most common human aliment. While they are a source of discomfort, disability and loss of time for most adults, they are a substantial cause of morbidity and mortality in young children and the elderly. Many of these infections run their natural course in older children and in adults without specific treatment and without complications. However, in young infants, small children and in the elderly, or in persons with impaired respiratory tract reserves, it increases the morbidity and mortality rates.

This is a group of the different infections that have a droplet mechanism of their transmission. There are 2 types of droplet mechanism: aerosol and dust. Infections of respiratory tract have a high level of their distribution that leads to a high level of morbidity. 

“Children” character of morbidity is a result of droplet transmission mechanism. Prolonged immunity is formed after such droplet infections as measles, chicken pox, parotitis, rubella and adults are resistant for recurring infections.

It’s necessary to take into account that the infections of respiratory tract have a seasonal irregularity. Such feature connects with unequal possibility of meeting peoples during all year, and immune activity of the peoples. So, autumn-winter is more favorable season for respiratory infections.

The infectious diseases of this group have a mild course often. And people have an illness on one’s feet. Such people favour the distribution of infectious agents. 

It’s a very difficult to stop a mechanism of transmission. Most effective mechanism of defense in respiratory infections is prophylactic measures for the 3rd link of epidemic process – immunization (vaccination) of susceptibility organism.

ARVI
Acute respiratory viral infections (ARVI) may cause inflammation of the respiratory tract anywhere from nose to alveoli, with a wide range of combination of symptoms and signs. ARVI is often classified by clinical syndromes depending on the site of infection and is referred to as ARVI of upper (AURI) or lower (ALRI) respiratory tract. The upper respiratory tract infections include common cold, pharyngitis and otitis media. The lower respiratory tract infections include epiglotitis, laryngitis, laryngotracheitis, bronchitis, bronchiolitis and pneumonia.

The clinical features include running nose, cough, sore throat, difficult breathing and ear problem. Fever is also common in acute respiratory infections. Most children with these infections have only mild infection, such as cold or cough. However some children may have pneumonia, which is a major cause of death. In less developed countries, measles and whooping cough are important causes of severe respiratory tract infection.

Problem statement

Acute respiratory viral infections, particularly pneumonia are leading causes of death and accounted for an estimated 3.9 million death among children under the age of 5 years in the developing world during the year 1996. They are also an important cause of morbidity in children. On an average, a child in both developed and developing countries have 5 to 8 attacks of ARVI annually. Although most of these, attacks are mild, self-limiting episodes, they are a frequent reason for seeking health care. ARI accounts for 30-50 % of visits by children to health facilities everywhere. They are also leading cause of disability, including deafness as sequelae of otitis media.

The incidence and severity of pneumonia are not spread evenly around the world. The incidence of pneumonia is almost constant in children in developed countries, varying from 3-4 % a year. By contrast, the incidence in developing countries ranges between 10 to 20 % and it may reach much higher, levels in areas with high prevalence of risk factors.

Etiology

The microbial agents that cause acute respiratory infections are numerous and include bacterias and viruses. Even within species they can show a wide diversity of antigenic type. The agents are those most frequently encountered in a normal population

Bacteria
Bordetella pertussis 

Corynebacterium diphtheriae
Haemophilus inftuenzae
Klebsiella pneumonia 

Legionella pneumophila 

Staphylococcus pyogenes
Streptococcus pneumoniae
Streptococcus pyogenes
Virus
Attenaviruses  - endemic types (1, 2, 5) 

· epidemic types (3,4,7) 

Enteroviruses  (ECHO and Coxsackie)
Influenza A 

                B
Parainfluenza  1
                        2
                        3
Respiratory syncytial virus
Rhinoviruses (multiple serotypes) 

Coronavirus

Other agents
Chlamydia type B (Psittacosis) 

Coxiella burnetti (Q fever)

Mycoplasma pneumoniae
Features of epidemic process

Small children can succumb to the disease within a matter of days and case fatality rates are higher in young infants and malnourished children. Age-specific mortality rates show wide differences between countries. In general, rates tend to be high in infants and young children, and in the elderly in all countries, although the age group with the highest rates can differ. In developing countries where malnutrition is often a major problem, the rates in children tend to be the highest. In some of these countries infant mortality rates from acute respiratory infections may exceed 20 per 1000 live births. By contrast, in developed countries, where respiratory infections are only exceptionally fatal in infants but are commonly terminal in the elderly, rates in the older age groups are the highest. The size of the discrepancies in mortality rates between countries is much greater in infants than in elderly. The age structure of the population in different countries critically affects the nature of the problem attributable to acute respiratory infections and the extent of mortality due to this cause.

Upper respiratory tract infections, e.g., common cold and pharyngitis are several times higher in children than in adults. Rates for pharyngitis and otitis media increase from infancy to a peak at the age of 5 years. Illness rates are highest in young children and decrease with the increasing age, except in the third decade of life when their own young children expose young adults to infection. Adult women experience more illness than men. The greater exposure of women to small children may be responsible for this. Under 3 years of age boys are affected more often and more severely.

Many risk factors for respiratory tract infections have been identified. They include not only the climatic conditions but also the housing, level of industrialization and socio-economic development. In developing countries, overcrowded dwellings, poor nutrition, low birth weight and intense indoor smoke pollution underline the high rates. Local mortality rates are particularly affected by the extent of influenza epidemics. Studies in developed countries have shown that higher rate of infection is common in younger sibling of school going children who introduce infection into the household. Maternal cigarette smoking has also been linked to increased occurrence of respiratory tract infections during the first year of life. Children from low socio-economic status tend to have more respiratory infections. The infection is more common in pre-school children attending day-care centers. The infections tend to be more common in urban communities than in rural communities.
Mechanism of transmission

All the causative organisms are normally transmitted by the air born route. As most viruses do not survive for long outside the respiratory tract, the chain of transmission is maintained by direct person-to-person contact.

Control of acute respiratory infections

The high mortality and morbidity rates attributable to acute respiratory infections have long been a matter of serious concern in all countries. The complexity of the problem they present and the lack of specific treatment or effective preventive measure have imposed serious constraints on programmes aimed at reducing their incidence. The WHO Assembly in 1976 decided that priority should be given to the problem to intensify the efforts in improving the primary medical care services and developing better methods for early detection, treatment and where possible prevention of acute respiratory infections. 

Prevention of Acute Respiratory Viral Infections

Present understanding of risk factors of respiratory tract infection in childhood indicates several approaches for primary prevention. In developing countries, improved living conditions, better nutrition and reduction of smoke pollution indoors will reduce, the burden of mortality and morbidity associated with AHI. Other preventive measures include better MCH care. Immunization is an important measure to reduce cases of pneumonia, which occur as a complication of vaccine preventable disease, especially measles. It is obvious that community support is essential to reduce the disease burden. Families with young children must be helped to recognize pneumonia. Health promotional activities are especially important vulnerable areas.
INFLUENZA
Influenza is an acute anthroponotic respiratory tract infection caused by influenza virus, of which there are 3 types – A, B and C. All known pandemics were caused by influenza A strains. The disease is characterized by sudden onset of chills, malaise, fever, muscular pains and cough.

Problem statement

Influenza is world-wide in distribution. It occurs in all countries and affects millions of people. Outbreaks of influenza A occur virtually every year. Major, epidemics occur at intervals of 2-3 years, and pandemics at intervals of 10-15 years. The first pandemic during the present century occurred in 1918-19 that affected an estimated 50 million people and killed more than 20 million. In India alone, over 6 million people died during this pandemic. This pandemic was caused by what is now known as Swine influenza virus. Recent pandemics occurred in 1957-58 owing to influenza A (H2N2) and in 1968 owing to influenza A (H3N2).

In 1977 a new antigenic type (H1N1) appeared. The virus resembled a previously known virus, which prevailed during 1946-1957. In other words, in 1977, the A (H1N1) virus reappeared after a lapse of 20 years. This virus created an unusual situation in that did not cause a severe pandemic in spite of major shifts in both the surface antigens. This was attributed to the tact that much of the fact that the much of the population alive had already experienced this virus during 1946-1957 and thus possessed protective immunity. Outbreaks of influenza B also occur annual with epidemics occurring at intervals of 4-7 years. Influenza due to type C virus occurs sporadically as small outbreaks.

Epidemic behavior                                       

Influenza is truly an international disease. It occurs in all countries and affects millions of people every year. Its behavior is unpredictable. It may occur in several forms. It may smoulder in a community without clinical recognition, being manifest only by serological surveys. It may occur in pandemics every 10-15 years due to major antigenic changes, as occurred in 1957 and, 1968. In between pandemics, epidemics tend to occur at intervals of 2-3 years in case of influenza A and 4-7 years in the case of influenza B – but the periodicity is not regular as in the case of measles or whooping cough because several strains of the virus may be in simultaneous circulation which means that there may be outbreaks of influenza practically every year, and sometimes even twice a year.
Once an epidemic begins, the picture is quite characteristic. Preceded by a few early cases, there is a sudden outburst of the disease. This may be indicated by reports of increased febrile respiratory illness in children, followed by the same in adults. The next event is increased hospitalization of cases and sickness-absenteeism in schools and places of work. Attack rates tend to be high, varying from 10-50 %. The peak of the epidemic is reached in 3-4weeks rbefore tending to decline. The time scale is compressed for smaller geographic areas. The unique features of influenza epidemics are the suddenness with which they arise and the speed and ease with which they spread. The short incubation period, large number of subclinical cases, high proportion of susceptible population, short duration of immunity, and absence of cross-immunity, all contribute to its rapid spread. The fate of the virus during inter-epidemic periods is also not known. Possible explanations include transmission of virus to extra-human reservoirs (pigs, horses, birds), latent infection in humans or continuous transfer from one human to another. This explains the occurrence of sporadic cases.

Etiology

Influenza viruses are classified within the family Orthomyxoviridae. There are three viral subtypes, namely influenza type A, type B and type C. These three viruses are antigenically distinct. There is no cross immunity between them. Of importance are the influenza A and B viruses which are responsible for epidemics of disease through the world. Both influenza A and B viruses have 2 distinct surface antigens - the haemagglutinin (H) and the neuraminidase (N) antigens. The H antigen instates infection following attachment of the virus to susceptible cells. The N antigen is responsible for the release of the virus from the infected cell.

The influenza A virus is unique among the viruses because it is frequently subject to antigenic variation, both major and minor. When there is a sudden complete or major change it is called a shift, and when the antigenic change is gradual over a period of time, it is called a drift. Antigenic shift appears to result from genetic recombination of human with animal or avian virus, providing a major antigenic change. This can cause a major epidemic or pandemic involving most or all age groups. Antigenic drift involves “point mutation” in the gene owing to selection pressure by immunity in the host population. Antigenic changes occur to a lesser degree in the B group influenza viruses. Influenza C appears to be antigenically stable.

At present three types of influenza virus – A (H1N1), A (H3N2) and B are circulating in the world. Influenza viruses of the H1N1 subtype have caused epidemics of disease in two periods of this century – from about 1946 until 1957, and from 1977 until the present. 

Influenza virus is not stable to ultraviolet lights, disinfectants and high temperature. But virus stands in low temperature.

Source of infection
Usually a source of infection is a case or subclinical case. During epidemics, a large number of mild and asymptomatic infections occur, which play an important role in the spread of infection. The secretions of the respiratory tract are infective. 

Many influenza viruses have been isolated from a wide variety of animals and birds (e.g., swine, horses, dogs, cats, domestic poultry, wild birds etc). Some of these include the major H and N antigens may relate to human strains. There is increasing evidence that the animal reservoirs provide new strains of influenza virus by recombination between the influenza viruses of man, animals and birds.

Virus is present in nasopharynx from 1 to 2 days before and 1 to 2 days after onset of symptoms. 
Mechanism of transmission

Influenza is spread mainly from person to person by droplet infection or droplet nuclei created by sneezing, coughing or talking. The portal of entry of the virus is the respiratory tract.  

Features of epidemic process

(a) Age and sex: Influenza affects all ages and both sexes. In general, the attack rate is lower among adults. Children constitute an important link in the transmission chain. The highest mortality rate during an epidemic occurs among certain high-risk groups in the population such as old people (generally over 65 years of age), children under 18 months, and persons with diabetes or chronic heart disease, kidney and respiratory ailments. 
(b) Human mobility: this is an important factor in the spread of infection. 
(c) Immunity: antibodies are important in immunity against influenza. Antibody to H neutralizes the virus; antibody to N modifies the infection. Secretory antibodies develop in the respiratory tract after infection and consist predominantly of IgG. Antibodies must be present in sufficient concentration at the superficial cells (site of virus invasion) of the respiratory tract. This is possible only if the antibody titre is high in the blood or if the antibody is secreted locally. Antibodies appear in about 7 days after an attack and reach a maximum level in about 2 weeks. After 8 to 12 months, the antibody level drops to pre-infection levels.               

(d) Environmental factors: 

- season: the seasonal incidence is striking, epidemics usually occurring in winter months in the Northern Hemisphere and in the winter or rainy season in the Southern Hemisphere.  

- over-crowding: enhances transmission. The attack rates are high in close population groups, e.g., schools, institutions, ships, etc.      

Epidemiological investigation

 Since clinical diagnosis is difficult except during epidemics, laboratory methods are needed to confirm the diagnosis. These are: 

(a) Virus isolation: nasopharyngeal secretions are the best specimens for obtaining large amounts of virus-infected cells. The virus can be detected by the indirect fluorescent antibody technique. However egg inoculation is required for virus isolation and antigenic analysis. 

(b) Paired sera: a serodiagnosis of influenza A or B can be made by the examination of two serum specimens from a patient, one taken as early as possible in the acute phase of the disease (not later than the fifth day), and another taken 10-14 days after the onset, i.e., convalescent stage of illness. The titre of influenza antibodies in the human sera is so variable that only by detecting a rise in complement-fixing (CF) antibodies in the course of illness can a diagnosis be established, hence the need for two specimens. Fourfold of greater rise in titre are considered diagnostic of infection. At least 2 ml, preferably 5 ml, of each serum should be sent, the serum being removed from the clot before despatch. The two sera should be sent together to the testing laboratory (the first serum should be kept in the refrigerator till the second is available to send with it). Six pairs of sera from any one locality will suffice, unless the testing laboratory asks for more. Serological examination is fairly satisfactory but slower and does not provide information about the new strains that are wanted for study in relation to the spread of the disease.

Antiepidemic measures

All attempts to control influenza epidemics have so far met with little success and the prospects of achieving control remain poor. Antiepidemic measures during influenza’s epidemic direct at 3 links of epidemic process:

1.  for a source of infection:

· home isolation of the cases; if the disease has a severe course – hospitalization;

·  regular examination of the contact persons in the schools, children and medical institutions etc.; 

· quarantine in the schools, children and medical institutions etc. during 7 days;  

· avoidance of crowded places during epidemics. 

2. for ways of transmission:

 - using of a gauze band in the medical institutions, shops, transport etc.; 

- good ventilation of the public buildings; 

- disinfections by boiling of the patient’s handkerchiefs, dishes at home. 
3. for susceptible population: 

Immunization, in theory, offers the best prospect of controlling influenza at the present times. In view of the changing antigenic characteristics of the virus (antigenic drift and antigenic shift) new vaccines are constantly required, and they should contain the H and N components of the prevalent strain or strains to keep the vaccines up to date. The WHO makes recommendations every year as to what strains should be included in the vaccine. A number of field trials have shown that vaccines so constituted are highly effective (70-90%). To be effective the vaccine must be administered at least two weeks before the onset of an epidemic, or preferably 2 to 3 months before influenza is expected. Since epidemics of influenza are unpredictable, the hope of preventing influenza epidemics by prophylactic mass vaccination is remote.

Since influenza vaccines will not control epidemics, they are recommended only in certain selected population groups – e.g., in industry to reduce absenteeism and in public servants to prevent disruption of critical public services, such as the police, fire protection, transport and medical care. Also, certain groups e.g. the elderly and individuals in any age group who have a known underlying chronic or debilitating disease are selectively immunized because of the high risk of severe complications including death.
Influenza vaccines:

(a) killed vaccines:

Most influenza vaccination programmes make use of inactivated vaccines. The recommended vaccine strains for vaccine production are grown in the allantoic cavity of developing chick embryos, harvested, purified, killed by formalin or beta-propiolactone and standardized according to the haemagglutinin content.

The vaccine is conventionally formulated in aqueous or saline suspension. One dose of the vaccine contains approximately 15 micrograms of HA. The subcutaneous route administers the vaccine. A single inoculation (0.5 ml) is usually given. However, in persons with no previous immunological experience (unprimed individuals) 2 doses of the vaccine, separated by an interval of 3 to 4 weeks are considered necessary to induce satisfactory antibody levels. After vaccination, there is an increase in serum antibodies in about one week, which reach a maximum in about 2 weeks. The protective value of the vaccine varies between 70-90 % and immunity lasts for only 3 to 6 months. Revaccination on an annual basis is recommended.

The killed vaccine can produce fever, local inflammation at the site of injection, and very rarely Guillain-Barre syndrome (an ascending paralysis). Since the vaccine strains are grown in eggs, persons allergic to eggs may develop symptoms and signs of hypersensitivity.

(b) live attenuated vaccines:
Live attenuated vaccines based on temperature-sensitive (ts) mutants have been extensively used in USSR. They may be administered as “nose drops” into the respiratory tract. They stimulate local as well as systemic immunity. The frequent antigenic mutations of the influenza virus present difficulties in the production of effective vaccines particularly live vaccines.
(c) newer vaccines:

- split-virus vaccine : also known as sub-virion vaccine. It is a highly purified vaccine, producing fewer side effects than the “whole virus” vaccine. Because of its lower antigenicity, it requires several injections instead of a single one. It is recommended for children. 

- neuraminidase-specific vaccine: it is a sub-unit vaccine containing only the N antigen, which induces antibodies only to the neuradiminase antigen of the prevailing influenza virus Antibody to neuradiminase reduces both the amount of virus replicating in the respiratory tract and the ability to transmit virus to contacts. It significantly reduces clinical symptoms in the infected person, but permits subclinical infection that may give rise to lasting immunity. 

- recombinant vaccine: by recombinant techniques, the desirable antigenic properties of a virulent strain can be transferred to another strain known to be of low virulence. Efforts to improve influenza vaccine are continuing in several directions. We use such vaccines as “Influvac”, “Vaxygrippe’, “Fluaryx”. They have antigens of 3 types of influenza virus. 

Antiviral drugs

Because of limitations in the efficacy of influenza vaccines anti-viral drugs have been tried for the prophylaxis and therapy of influenza type A infections. Controlled clinical trials have demonstrated the efficacy of both amantadine and rimantidine in the prophylaxis and therapy of influenza virus A infections. These drugs block penetration of influenza A virus in the host cell and prevent virus replication. These compounds shorten the duration of fever, headache, cough, sore throat, general malaise and also reduce virus shedding. A dose of 100 mg of amantadine or rimantidine twice a day for 3 to 5 days has been found effective for treatment, and a much longer period (throughout the period of exposure to the virus) for prophylaxis as the person becomes fully susceptible when the drug is stopped. These drugs may also modify the severity of influenza – if started within 24 to 48 hours of onset of illness. Side effects are less with rimantidine. The proper use of these drugs requires laboratory evidence of an outbreak of influenza A in the community, since these drugs are not effective against influenza B. However these drugs have not been used as a public health measure for the widespread control of influenza A. 
DIPHTHERIA

Diphtheria is an acute antroponotic infectious disease caused by toxigenic strains of Corynebacterium diphtheriae. The disease is characterized by inflammation of tonsils, throat, and nose; however, the skin, conjunctiva, vulva and other parts of the body may be affected. Diphtheria has tendency to affection of myocardium, kidneys and nervous system.

Fatality rate on the average is about 10 % that changed little in the past 50 years in untreated cases, and about 5 % in treated cases.

Diphtheria is a controlled infection. This is a rare disease in most develops countries owing to routine children vaccination. In countries where satisfactory vaccination schemes have been instituted the disease has so declined that it is no longer regarded as a public problem. For example, in England and Wales there were only 5 easel of diphtheria in 1980 as against 46,281 cases in 1940. However the disease is seen   occasionally among non-immunized children in developed countries.

The recent epidemics of diphtheria in the Russian Federation, Ukraine and other countries of the former USSR are a warning that the disease can make a deadly comeback if immunization is not maintained. The epidemic began in 1990 and has since involved 15 countries. From January to June 1995, a total of about 25,000 cases were reported, and there are signs that the epidemic is beginning to stabilize. A death rate as high as 50 % has been reported among children under the age of 2 in Turkmenistan. These epidemics are largely due to decreasing immunization coverage among infants and children, waning immunity to diphtheria in adults, movement of large groups of population in the last few years, and an irregular supply of vaccine. Recent diphtheria outbreaks in a number of countries have demonstrated a shift in the age distribution of cases to older children and adults. In developing countries, the disease continues to be endemic due to lack of adequate widespread immunization. The true numbers of diphtheria cases and deaths are unknown because of incomplete reporting from most countries where the disease occurs. WHO estimates that there are about 100.000 cases a year and upto 8000 deaths.

Etiology

The causative agent, C.diphtheriae is a gram-positive, non-motile organism. It has no invasive power, but produces a powerful exotoxin. Three types of diphtheria bacilli are differentiated – gravis, mitis, and intermedius, all pathogenic to man. In general, gravis infections tend to be more severe than mitis infections. Not all the strains of the organism are toxigenic. There is evidence that a non-toxigenic strain may become toxigenic when exposed to a particular bacteriophage – the beta phage – carrying the gene for toxin production. The toxin can affect the heart leading to myocarditis or the nerves leading to paralysis. Diphtheria bacilli are sensitive to penicillin and are readily killed by heat and chemical agents. They may survive for 15 days in dust and fomites, for 1 month – in milk and water, for 6 months – in aerosol.

Source of infection

The source of infection may be a case or carrier. Cases range from subclinical to frank clinica1 cases. Mild or silent infections may exhibit no more than a mere running nose or sore throat; these cases play a more important role than frank cases in spreading the infection. Carriers are common sources of infection; their ratio is estimated to be 95 carriers for 5 clinical cases. Carriers may be transitor (1 times), short-term (for 2 weeks), mild (2 weeks – 1 month), lingering (more than 1 month) or chronic (more than 6 months); nasal or throat carriers. The nasal carriers are particularly dangerous as source of infection because of frequent shedding of the organism into the environment, than do throat carriers. The temporary carrier state may last for about a month, but the chronic carrier state may persist for a year or so unless the patients treated. The incidence of carriers in a community may vary from 0.1 to 5 %. 

Period infectivity: unless treated, the period of infectivity may vary from 14 to 28 days from the onset of the disease, but carriers may remain infective for much longer periods. A case or carrier may be considered non-communicable, when at least 2 cultures properly obtained from nose and throat, 24 hours apart, are negative for diphtheria bacilli.
Mechanism of transmission
The disease is spread manly by droplet infection. 

Infective material: nasopharyngeal secretions, discharges from skin lesions, contaminated fomites and possibly infected dust.
C. diphtheriae can also be transmitted directly to susceptible persons from infected cutaneous lesions. Transmission by objects (e.g., cups, thermometers, toys, pencils), contaminated by the nasopharyngeal secretions of the patient is possible, but for only short periods.

Portal of entry

(a) Respiratory route: commonly the portal of entry is the respiratory tract. 

(b) Non-respiratory routes: the portal of entry sometimes may be the skin where cuts, wounds and ulcers not properly attended to, may get infected with diphtheria bacilli, and so is the umbilicus in the newborn. Occasionally, the site of implantation may be the eye, genitalia or middle ear. It’s possible alimentary route (through milk and milk products) route. The non-respiratory routes of infection are less common in developed countries where spread by droplet infection is more common.

Features of epidemic process

Diphtheria has a widespread distribution, especially in the countries with a low level of vaccination.

(a) age: diphtheria particularly affects children aged to 6. In countries where widespread immunization is practiced, a shift in age incidence has been observed from preschool to school age. 

(b) sex: both sexes are affected. 

(c) immunity: infants born of immune mothers are relatively immune during the first few weeks or months of life. A large proportion of population in developing countries seem to acquire active immunity through inapparent infection. 

(d) environmental factors: cases of diphtheria occur in all seasons, although winter months favor its spread. In Calcutta, the highest incidence was reported in August; in Bombay, in the winter months; and in Delhi, during August to October.
Epidemiological investigation

An active search for cases and carriers should start immediately amongst family and school contacts. Carriers can be detected only by cultural method. Swabs should be taken from both the nose and throat and examined by cultural methods for diphtheria bacilli. Tests should be made for the virulence of the organism. 

It’s possible to use PCR for quick diagnostic. Status of postvaccine immunity is determined by RDHA with erythrocyte diagnostics. 
Antiepidemic measures

1. for a source of infection:       

- all cases, should be promptly isolated, preferably in a hospital and treated until proved free of infection. At least 2 consecutive nose and throat swabs, taken 24 hours apart, should be negative before terminating isolation. 

- the carriers should be treated with 10 day course of oral erythromycin or tetracycline or chloramphenicol for 5-7 days. These drugs are the most effective for the treatment of carriers. 

- treatment’s result is controlled in 3 days after the end of antibiotics therapy. It’s necessary to use bacteriological test.

- contacts merit special attention. They should be throat swabbed and their immunity status determined. Contacts should be placed under medical surveillance and examined daily for evidence of diphtheria for at least a week after exposure. The bacteriological surveillance of close contacts should be continued for several weeks by repeated swabbing at approximately weekly intervals.
2. for transmission mechanism:


- boiling of the patient’s dishes with 2% sodium hydrocarbonitis for 15 minutes;

- boiling or soak the washing of the bedclothes, the toys in 3% solution of chloramines during 20 minutes.

3. for susceptible organism:

Immunization plays a main role for specific prophylaxis. All vaccines may be grouped as below:

a. Combined or mixed vaccines
· DPT (diphtheria-pertussis-tetanus vaccine).         

· DT (diphtheria-tetanus toxoid)
· dT (diphtheria-tetanus, adult type) 
b. Single vaccines 

· FT (formal-toxoid)

· APT (alum-precipitated toxoid)
· PTAP (purified toxoid aluminium phosphate)
· PTAH (purified toxoid aluminium hydroxide)
· TAP (toxoid-antitoxin floccules)            
c. Antisera       

-   Diphtheria anti-toxin
a. COMBINED VACCINES
- DPT Vaccine
For immunizing infants, the preparation of choice is DPT. Firstly because; the infant can be immunized simultaneously against three diseases, viz., diphtheria, pertussis and tetanus, which is a great gain administratively. Secondly the pertussis component in DPT vaccine enhances the potency of the diphtheria toxoid.

There are two types of DPT vaccine – plain and adsorbed. Adsorption is usually carried out on a mineral carrier like alluminium phosphate or hydroxide. Studies have shown that adsorption increases the immunological effectiveness of the vaccine. The WHO recommends that only adjuvant DPT preparations be utilized immunization programmes. 
Storage : DPT/DT vaccines should not be frozen. They should be stored in a refrigerator between 4 to 8 °C. The vaccine should be used before the date of expiry indicated on the vial. When issued to a sub-centre, the vaccine should be used within a week. The vaccine will lose potency if kept at room temperature over a longer period of time.

(a) Optimum age: it has been found that young infants respond well to immunization with potent vaccines and toxoids even in the presence of low to moderate levels of maternal antibodies. Accordingly, the Global Advisory Group of the Expanded Programme on Immunization (EPI), has recommended that DPT vaccine can be safely and effectively administered as early as 6 weeks after birth. Most countries now give up the earlier practice of initiating DPT immunization at the age of 3 months. 

(b) Number of doses: there is a needless controversy whether primary immunization with DPT needs 2 or 3 doses. Two doses of diphtheria and tetanus (DT) toxoids, no doubt, give acceptable levels of protection (more than 80 %), but the same cannot be said about pertussis vaccine, where 2 doses of many available vaccines will protect only 50 %. Since these components are combined in DPT, three doses of DPT each of which is usually 0.5ml should be considered optimal for primary immunization. Furthermore, in almost all recipients, three doses of DPT are associated with higher and more sustained levels of diphtheria and tetanus antitoxin and acceptable level of pertussis protection (vaccine efficiency 70 %) than 2 doses of DPT.

(c) Interval between doses: the current recommendation is to allow an interval of 4 weeks between the 3 doses, with a booster injection at one and a half year to two years, followed by another booster (DT only) at the age of 5 to 6 years. Studies have shown that two-month intervals do not offer any advantage, over one-month intervals for protection against diphtheria and tetanus, and may not enhance pertussis protection. On the other hand, shorter intervals confer protection at an earlier age, which may be particularly important in pertussis control.

(d) Mode of administration: all vaccines containing mineral carriers or adjuvants should be injected deep intramuscular. This applies to DPT also which may be given in the upper and outer quadrant of the gluteal region. One of the principal recommendations of the 1984 Global Advisory Group is that “especially for children under one year of age, DPT should be administered in (lateral aspect) the thigh”.

(e) Reactions: fever and mild local reactions following DPT immunization are common. It is estimated that 2 to 6 % of vaccines develop fever of 39 °C or higher, and that 5 to 10 % experience swelling and induration or pain lasting more than 48 hours. In studies in USA and Australia, about 50 % of children had local reactions.

The most severe complications following DPT immunization are neurological (encephalitis//encehalopathy, prolonged convulsions, infantile spasms and Reye's syndrome) and are thought to be due primarily to the pertussis component of the vaccine-the estimated risk is l : 170,000 doses administered.

(f) Contraindications: minor illnesses such as cough, cold, mild fever are not considered contraindications to vaccination, only such children who are seriously ill or need hospitalization are not vaccinated. DPT should not be repeated if a severe reaction occurred after previous dose. Such reactions include collapse or shock-like state, persistent screaming episodes, temperature above 40 °C, convulsions, other neurological symptoms and anaphylactic reactions. In the case of DPT, subsequent immunization with DT only is recommended, without the pertussis component. Local reactions at the site of injection or mild fever do not by themselves preclude the further use of DPT.

Since the severity of pertussis infection decreases with age, the pertussis component in DPT vaccine is not usually recommended after the age of 6 years. Therefore children over the age of 5 years who have not received DPT, need only 2 doses of DT vaccine, 4 weeks apart, with a booster dose 6 months to 1 year later. Those children who received the primary course of DPT earlier, should receive only DT as booster at 5-6 years or school entry.

For immunizing children over 12 years of age and adults, the preparation of choice is dT, which is an adult-type of diphtheria tetanus vaccine. This preparation contains no more than 2 Lf of diphtheria toxoid per dose, compared with 25 Lf in the ordinary (paediatric) DPT/DT vaccines. Administration of dT vaccine to adults is carried out in 2 doses at an interval of 4 to 6 weeks, followed by a booster 6 to 12 months after the second dose. This vaccine (dT) is not followed by the high incidence of reactions associated with the use of DPT or DT. Alternatively, for primary immunization of adults, FT or TAF may be used and they cause fewer reactions than APT or PTAP.
b. SINGLE VACCINES

Single vaccines (e.g., FT, PTAP, APT, PTAH) are less frequently used. They are all good immunizing agents. APT is hardly used because it is prone to give rise to serious reactions. Each dose of these antigens generally contains 25 Loeffler (Lf) units of diphtheria toxoid. 

c. ANTISERA
Diphtheria antitoxin prepared in horse serum is still the mainstay of passive prophylaxis and also for treatment of diphtheria.

DOSE: prophylactic: 500 to 2000 units by subcutaneous or intramuscular injection; therapeutic: 10,000 to 30.000 units by intramuscular injection, or 40,000 to 100,000 units by intravenous injection in 2 divided doses with an interval of 1/2 to 2 hours.

It has been shown, protection against diphtheria toxin is a quantitative phenomenon, so that a serum antitoxin titre that protects against a small dose of toxin may not protect against a large dose: for this reason, failures of diphtheria immunization may take place.
MEASLES

Measles is a highly contagious, serious disease caused by a virus in the paramyxovirus family and it is normally passed through direct contact and through the air. The virus infects the mucous membranes, then spreads throughout the body. The incubation period is 9-21 days (average, 9-11 days) from exposure to onset of rash, and patients are contagious from about 4 days before eruption of the rash until 4 days after eruption. 
Towards the end of the incubation period, patients develop prodromal symptoms of high fever, cough, coryza and conjunctivitis. The typical maculopapular rash appears after another 3-4 days, often accompanied by a fever that peaks at 39-40 °C. At the onset of rash, bluish-white Koplik’s spots, which are pathognomonic of measles, are seen in the oral mucosa. Patients normally improve by the third day after rash onset and are fully recovered 7-10 days after onset of disease.

Relatively common complications of measles include otitis media, laryngo-tracheobronchitis and pneumonia. In children, otitis media occurs in 5–15% of cases and pneumonia in 5–10%.In developing countries, persistent diarrhoea with protein-losing enteropathy may ensue, particularly in infants. Post-infectious measles encephalitis occurs in about 1/1000 cases, and subacute sclerosing panencephalitis, a slowly progressing infection of the central nervous system, occurs in about 1/10 000–100 000 cases. Vitamin A deficiency contributes to delayed recovery and to the high rate of post-measles complications. In addition, measles infection may precipitate acute vitamin A deficiency and xerophthalmia. As a result, measles accounts for a large proportion of preventable childhood blindness, particularly in Africa. The beneficial impact of 2 doses of vitamin A during treatment of measles is well established.

The risk of developing severe or fatal measles increases for those aged <5 years, living in overcrowded conditions, who are malnourished (especially with vitamin A deficiency), and those with immunological disorders, such as advanced HIV infection.
Measles is one of the leading causes of death among young children even though a safe and cost-effective vaccine is available. In 2013, there were 145 700 measles deaths globally – about 400 deaths every day or 16 deaths every hour. Measles vaccination resulted in a 75% drop in measles deaths between 2000 and 2013 worldwide. In 2013, about 84% of the world's children received one dose of measles vaccine by their first birthday through routine health services – up from 73% in 2000. Two doses of the vaccine are recommended to ensure immunity and prevent outbreaks, as about 15% of vaccinated children fail to develop immunity from the first dose. During 2000-2013, measles vaccination prevented an estimated 15.6 million deaths making measles vaccine one of the best buys in public health. 
Etiology
Measles virus (genus Morbillivirus, family Paramyxoviridae)  is an enveloped, single-stranded RNA virus that has globally retained its monotypic antigenic structure for decades. The genome encodes 8 proteins, including the haemagglutinin (H) and the fusion (F) proteins. The lifelong immunity that follows infection is attributed to neutralizing antibodies against the H protein. Sequencing of the measles virus genome has so far identified 23 different genotypes that can be used to track transmission. 
The virus was first isolated in 1954 by Nobel Laureate John F. Enders and Thomas Peebles, who were careful to point out that the isolations were made from patients who had Koplik's spots.
Source of infection

Measles virus is highly infectious and, in the prevaccination period, >90% of individuals were infected by the age of 10 years, the majority with symptoms. Measles occurs only in humans; measles virus is transmitted by aerosolized respiratory droplets and by direct contact. 

Measles is a human disease and is not known to occur in animals. The disease remains one of the leading causes of death among young children globally, despite the availability of a safe and effective vaccine. Approximately 145 700 people died from measles in 2013 – mostly children under the age of 5.

Mechanism of transmission
The highly contagious virus is spread by coughing and sneezing, close personal contact or direct contact with infected nasal or throat secretions. It can be transmitted by an infected person from 4 days prior to the onset of the rash to 4 days after the rash erupts. The virus remains active and contagious in the air or on infected surfaces for up to 2 hours. The virus is unstable in environment, quickly perishes out of a human body from influence of various chemical and physical factors (radiation, boiling, processing by disinfectants). Despite instability to influence of environment, cases of spread of a virus on considerable distances with an air stream on ventilating system in a cold season in one separately taken building are known.
Measles outbreaks can result in epidemics that cause many deaths, especially among young, malnourished children. In countries where measles has been largely eliminated, cases imported from other countries remain an important source of infection.
Features of epidemic process
The severity of measles varies widely, depending on a number of host and environmental factors. 
Measles has a widespread distribution, especially in the countries with a low level of vaccination.
(a) age: >90% of individuals were infected by the age of 10 years. The risk of developing severe or fatal measles increases for those aged <5 years. 
(b) sex: both sexes are affected. 

(c) immunity: Whereas the presence of circulating, neutralizing antibody against the H antigen is sufficient to prevent infection with measles virus, cell-mediated immunity is required to clear virus once infection has occurred. The long-lasting, possibly lifelong, immunological memory of measles virus following natural infection includes both continued production of measles virus-specific antibodies and the circulation of measles virus-specific CD4+ and CD8+ T lymphocytes. Although the levels of anti-measles-virus antibodies may diminish over time, the ability to rapidly mount secondary humoral and cellular immune responses is important in providing protection from infection. Depending upon the titre of passively acquired maternal antibodies, infants are usually protected against measles for 6–9 months. A large infectious dose may occasionally overcome the protection afforded by maternal antibodies, and measles has also been observed in neonates whose mothers escaped natural infection and had never been vaccinated against measles. 

(d) environmental factors: In tropical zones, most cases of measles occur during the dry season, whereas in temperate zones, incidence peaks during late winter and early spring. In developing countries, case-fatality rates among young children may reach 5–10%. In industrialized countries, deaths from measles are rare, although severe forms of the disease and even death may occur in previously healthy individuals.
Risk factors for measles virus infection include immunodeficiency caused by HIV or AIDS, immunosuppression following receipt of an organ or a stem cell transplant, alkylating agents, or corticosteroid therapy, regardless of immunization status; travel to areas where measles is endemic or contact with travelers to endemic areas; and the loss of passive, inherited antibodies before the age of routine immunization. 

Epidemiological investigation
Laboratory diagnosis of measles can be done with confirmation of positive measles IgM antibodies or isolation of measles virus RNA from respiratory specimens. For people unable to have their blood drawn, saliva can be collected for salivary measles-specific IgA testing. Positive contact with other patients known to have measles adds strong epidemiological evidence to the diagnosis. Any contact with an infected person, including semen through sex, saliva, or mucus, can cause infection

Antiepidemic measures
1. for a source of infection:       
- all cases, should be promptly isolated for all infectious period (till 4th day of rashes). 
- the children and adults who works with children and were in contact with ill person (except for persons who earlier had measles, vaccinated, seropositive with a titer measles antibody 1: 5 and above), should be isolated from other children for 17 days (at immunoglobulin introduction – for 21 days).
2. for transmission mechanism:
- using of a gauze band in the medical institutions, shops, transport etc.; 

- good ventilation of the public buildings; 

- disinfections by boiling of the patient’s handkerchiefs, dishes at home. 

3. for susceptible organism:
1. Emergency prevention:

- emergency vaccination (all unvaccinated contact persons older than 1 year);

- human normal immunoglobulin (unvaccinated contact persons: older than 1 year who has contraindications to vaccination, children from 3 to 12 months and pregnant);

- routine vaccination of live measles vaccine
In 1980, before widespread vaccination, measles caused an estimated 2.6 million deaths each year.

To limit the impact of measles outbreaks, WHO encourages surveillance for early detection, thorough assessment of the risk of spread and of severe disease outcomes, and rapid responses, including expanded use of the measles vaccine. A district or regional outbreak coordination committee with broad representation should make the decisions about the type of vaccination response to be implemented at the local level. To protect high-risk patients during an outbreak, vaccination within 2 days of exposure may be given to modify the clinical course of measles; this may even prevent symptoms. In individuals for whom vaccination is contraindicated, the administration of measles immune globulin within 3-5 days of exposure may have a similarly beneficial effect.
The measles vaccine is often incorporated with rubella and/or mumps vaccines in countries where these illnesses are problems. It is equally effective in the single or combined form. Adding rubella to measles vaccine increases the cost only slightly, and allows for shared delivery and administration costs. 
Routine measles vaccination for children, combined with mass immunization campaigns in countries with high case and death rates, are key public health strategies to reduce global measles deaths. The measles vaccine has been in use for 50 years. It is safe, effective and inexpensive. 

A number of live, attenuated measles vaccines are available, either as monovalent vaccine or as measles-containing vaccine (MCV) in combination with rubella, mumps or varicella vaccines, or some combination of these. When using the combined measles-rubella vaccine, measles–mumps–rubella (MMR) vaccine, or measles-mumps-rubella-varicella (MMRV) vaccine, the protective immune responses to each individual vaccine antigen as well as vaccine-associated adverse events remain largely unchanged. 

Most live, attenuated measles vaccines originate from the Edmonston strain of measles virus, isolated by Enders and Peebles in 1954. Well known vaccine strains derived from the original Edmonston isolate include the Schwarz, the Edmonston-Zagreb, the AIK-C and the Moraten strains, all in use since the 1960s. Nucleotide sequence analysis of selected genes has shown minimal (<0.6%) differences among these strains. Non-Edmonston strains, such as CAM-70, TD-97, Leningrad-16 and Shanghai-191, tend to show more sequence divergence. There are no clinically significant differences among these attenuated vaccines in terms of effectiveness and adverse reactions, whether used as a single antigen or in MCV combinations. Measles vaccine protects equally well against all wild measles virus genotypes.

Internationally available measles vaccines are safe, effective and may be used interchangeably within immunization programmes. Person-to-person transmission of measles vaccine strains has never been documented.

Before use, the lyophilized vaccine is reconstituted with sterile diluent. Each dose of 0.5 ml contains ≥1000 viral infective units of the vaccine strain; this is also true when it is presented as an MCV combination. Measles vaccine may also contain sorbitol and hydrolysed gelatin as stabilizers, as well as a small amount of neomycin, but it does not contain thiomersal. In general, it is recommended that freeze-dried vaccine be stored in a refrigerated condition, but it may also be stored between -70 °C and -20 °C for long-term preservation of viral potency. The diluent must not be frozen but should be cooled before reconstitution. Reconstituted measles vaccine loses about 50% of its potency after 1 hour at 20 °C; it loses almost all potency after 1 hour at 37 °C. The vaccine is also sensitive to sunlight, hence it is kept in coloured glass vials. After reconstitution, the vaccine must be stored in the dark at 2-8 °C and used within 6 hours. Measles vaccine is generally injected subcutaneously, but it is also effective when administered intramuscularly
Measles vaccine induces both humoral and cellular immune responses comparable to those following natural infection, although antibody titres are usually lower. Also, lower average concentrations of maternal antibodies are found in infants born to vaccinated mothers when compared with naturally infected mothers. Following vaccination, transient measles-specific immunoglobulin (Ig) M antibodies appear in the blood and IgA antibodies appear in mucosal secretions; IgG antibodies persist in the blood for years. Vaccination also induces measles virus-specific CD4+ and CD8+ T lymphocytes. Antibodies to H protein and F protein contribute to virus neutralization and are the best correlates of protection against measles infection. The presence of neutralizing antibodies, commonly demonstrated by the plaque reduction neutralization assay, is considered the most reliable correlate of protection (protective level, >120 mIU/ml). In many laboratories, however, immunity assessments are based on the results of enzyme-linked immunosorbent assays. Like wild-strain measles virus, measles-vaccine virus exerts both a stimulating and a suppressing effect on cell-mediated immune responses. However, this suppression after vaccination lasts for only a few weeks and is considered harmless.
Vaccinating infants before or at the age of 6 months often fails to induce seroconversion due to the immaturity of the immune system as well as the presence of neutralizing maternal antibodies. Based on the results of a large number of studies from all over the world, the median proportion of infants vaccinated aged 8-9 months who seroconverted after receiving 1 dose of measles vaccine was 89.6% (interquartile range, 82-95%); the median proportion of infants vaccinated aged 11-12 months who seroconverted was 99% (interquartile range, 93-100%). The development of a high avidity antibody response is critical to the development of protective immunity to measles virus. Antibody avidity to measles virus is generally lower in children vaccinated at age 6 months or 9 months compared with the avidity obtained in children vaccinated at age 12 months. Studies on revaccination in children who failed to respond to their first dose of measles vaccine show that almost all develop immunity after their second dose (median proportion, 97%; interquartile range, 87-100%). In people with preexisting antibodies, revaccination may not result in sufficient viral replication to boost antibody concentrations. Although vaccine-induced antibody concentrations decline over time and may become undetectable, immunological memory persists and, following exposure to measles virus, most people who have been vaccinated produce a protective immune response.

Measles vaccination policy and delivery strategies vary considerably among countries. In the early years of the Expanded Programme on Immunization, the recommendation was to administer only 1 dose of MCV. However, since primary vaccination failure occurs in up to 10-15% of infants vaccinated at age 9 months, this strategy has proven insufficient to prevent measles outbreaks. As of 2008, a delivery strategy to offer 2 doses of measles vaccine is used by 192 of 193 Member States: a total of 132 countries use a routine 2-dose schedule; 49 of these also conduct regular, nationwide campaigns, often  referred to as supplementary immunization activities (SIAs); 39 have conducted a 1-time catch-up campaign; and 44 rely only on the delivery of 2 routine doses. A total of 60 countries use a routine first dose plus regular SIAs. The timing of and delivery strategies for the first dose of MCV (MCV1) and the second dose (MCV2) varies across countries and regions but, in general, countries with longstanding immunization programmes offer both doses at later ages and rely on routine services for delivery. 
Countries with ongoing measles transmission and MCV1 delivered at age 9 months, should administer the routine dose of MCV2 at age 15-18 months. The minimum interval between MCV1 and MCV2 is 1 month. Providing routine MCV2 to children in their second year of life reduces the rate of accumulation of susceptible children and the risk of an outbreak. In countries with low measles transmission (that is, those that are near elimination) and where MCV1 is administered at age 12 months, the optimal age for delivering routine MCV2 is based on programmatic considerations that achieve the highest coverage of MCV2 and, hence, the highest population immunity. Administration of MCV2 at age 15–18 months ensures early protection of the individual, slows accumulation of susceptible young children and may correspond with other routine immunizations (for example, a DTP booster). If MCV1 coverage is high (>90%) and school enrolment is high (>95%), administration of routine MCV2 at school entry may prove an effective strategy for achieving high coverage and preventing outbreaks in schools.
Given the severe course of measles in patients with advanced HIV-infection, measles vaccination should be routinely administered to potentially susceptible, asymptomatic HIV-positive children and adults. Vaccination may even be considered for those with symptomatic HIV-infection if they are not severely immunosuppressed according to conventional definitions. In areas where there is a high incidence of both HIV infection and measles, the first dose of MCV may be offered as early as age 6 months. Two additional doses of measles vaccine should be administered to these children according to the national immunization schedule.
WHO’s current policy advocates administering vitamin A to all acute cases. The beneficial impact of 2 doses of vitamin A during treatment of measles is well established. A high dose of vitamin A is given immediately on diagnosis and repeated the next day. The recommended age-specific daily doses are 50 000 IU for infants aged <6 months, 100 000 IU for infants aged 6-11 months, and 200 000 IU for children aged ≥12 months. If the child has clinical signs of vitamin A deficiency (such as Bitot’s spots), a third dose should be given 4-6 weeks later. Even in countries where measles is not usually severe, vitamin A should be given to all cases of severe measles.
HUMAN  CONTAGIOUS  AIRBORNE  DISEASES

	Disease
	Incubation period
	Prodromal period
	Typical manifestation
	Convalescence
	After clinical recovery

	Diphtheria
	-
	+
	+++
	++
	±

	Measles
	+
	+++
	++
	-
	-

	Influenza
	-
	
	+++
	+
	±


Legend:

(-) – the patient is not contagious,

(±) – can be contagious, but it is not observed,

(+), (++), (+++) – the patient is contagious, the degree of contagiousness corresponds to the number of symbols

DURATION  OF  INCUBATIONAL  PERIOD  OF  CERTAIN  INFECTIOUS  DISEASES

	Disease
	Incubation period

	
	Minimal 
	Average 
	Maximal 

	Diphtheria
	Few hours
	2-5 days
	10 days

	Measles
	9 days
	9-11 days
	21 days

	Influenza
	2 days
	1 day
	3 days


6. Information necessary for consolidation of initial knowledge can be found:

1. Infectious Diseases. The course of the lectures for the students of the medical institutes / Eduted by professor E.V. Nikitin/ - Odessa, 2001. – 441 p.

2. Methodical Instruction of the practical lesson for the students of V year.
3. Загальна епідеміологія – General epidemiology: навч.посібниук / Н.О.Виноград. – ВСВ «Медицина», 2014. – 128с.
Additional literature
1. Principles and practice of  infectious diseases /edited by Gerald L., Mandel R., Gordon Douglas, John E Bennett. – 3rd ed. – Churchill Livingstone Inc. – New York. - 1990. – 2340 p 

2. Park’s Textbook of Preventive and Social Medicine. – 15th ed. – Prem Nagar Jabalpur. – 1997. – 635 p.   

3. P.V. Sathe, A.S. Sathe Epidemiology and Management for Health Care for all. – 2nd – Popular Prakasham Mumbai. – 1997. – 468 p.   

	.1. Orient chart on individual work with literature sources

№№
	Main tasks
	Instructions
	Answers

	
	To learn
	To specify
	

	1.


	To study literature for the theme « Antiepidemic measures in foci of infections with airborne transmission’s mechanism».
	The study of literature: main and additional literature. 
	 

	2.
	To be able to make up a plan of preventive measures for each link of epidemic process of airborne infections
	To be able to exam, to make up a plan of preventive measures for each link of epidemic process of airborne infections
	


7. Material for self-control of the gained knowledge, skills, and habits

7.1. Questions for control of quality of preparation for the practical class:

1. Epidemiological characteristics of airborne infections. 
2. Mechanism, factors and ways of transmission of specific nosological forms (diphtheria, measles, influenza). 

3. Manifestations of the epidemic process (morbidity, displays of morbidity in time, for territory among different population groups and collectives). 
4. Preventive and antiepidemic measures in the foci (diphtheria, measles, influenza).
7.2. Case study for the practical class:
Case 1: A child, 4 years old, was hospitalized to an infectious department with a severe clinical form of measles. He is not attending a preschool children's establishment. There are five persons in the family, two of them (children) were promptly vaccinated against measles, and the parents had been sick with measles in childhood.
1. What methods of focus investigation should be used?
2. Is it obligatory to hospitalize the sick child?
3. What steps should be taken in the focus concerning the persons who have communicated with the patient?
Answers:

1. Interviewing of patient and contact persons, establishment of their measles immunity status.
2. Yes, according to clinical indications.
3. Do not carry out any countermeasures.
Case 2: A pediatrician diagnosed diphtheria throat in a five-year-old girl, who is not attending a preschool establishment. There are four family members: the mother is a dentist in a children’s clinic, the father is a military man, the grandmother is a housewife, and the brother is a schoolboy.
1. Enumerate countermeasures concerning the SAI.
2. Who is responsible for organization of preventive measures in the focus?
3. How long will the focus be under observation?
Answers:

1. Hospitalization is required for clinical and epidemiological evidence.
2. Medical worker (physician, nurse) who was first to detect the patient.
3. The focus should be under medical observation during the maximum incubation period — 10 days — from isolation of the last SAI (sick person or carrier) and then final disinfection is carried out.
7.3. Test for self-control of the initial level of knowledge and skills 
1. Choose infection with air-droplet way of transmission:

a.tyfoid fever

+b. influenza

c.hepatitis E

d.HIV-infection

2.Influenza. Quarantine in the schools, children and medical institutions etc. during:

a. 5 days

+b.7 days

c.2 weeks

d.1 month 

3.Choose antiepidemic measures for the first link of epidemic process of influenza:

a.good ventilation of the public buildings

b.antiviral drugs

+c.avoidance of crowded places during epidemics

d.disinfections by boiling of the patient’s handkerchiefs, dishes at home

4.Choose antiepidemic measures for the second link of epidemic process of influenza:

a. home isolation of the cases; if the disease has a severe course – hospitalization

b.regular examination of the contact persons in the schools, children and medical institutions etc.

+c. disinfections by boiling of the patient’s handkerchiefs, dishes at home

d.influenza vaccines

5.Choose antiepidemic measures for the third link of epidemic process of influenza:

+a. live attenuated vaccines

b.using of a gauze band in the medical institutions, shops, transport etc.

c.good ventilation of the public buildings

d.avoidance of crowded places during epidemics

6.Choose antiepidemic measures for the first link of epidemic process of diphtheria:

+a. treatment’s result is controlled in 3 days after the end of antibiotics therapy

b.boiling of the patient’s dishes with 2% sodium hydrocarbonitis for 15 minutes

c. immunization 

7.Choose antiepidemic measures for the second link of epidemic process of diphtheria:

+a.boiling of the patient’s dishes with 2% sodium hydrocarbonitis for 15 minutes

b.the carriers should be treated with 10 day course of oral erythromycin or tetracycline or chloramphenicol for 5-7 days

c.all cases, should be promptly isolated, preferably in a hospital and treated until proved free of infection

d.vaccination 

8. Choose antiepidemic measures for the third link of epidemic process of diphtheria: 


a. treatment’s result is controlled in 3 days after the end of antibiotics therapy

+ b.immunization

c.boiling or soak the washing of the bedclothes, the toys in 3% solution of chloramines during 20 minutes

9.Diphtheria is an acute anthroponotic respiratory tract infection caused by:

a.Legionella

+b.Corynebacterium

c.Neisseria

d.Micobacteria

10.Diphtheria. Choose risk factors:

+a. low vaccine coverage among infants and children

b.donors of blood and blood products

c. washing in rivers

11.Choose infection with air-droplet way of transmission:

a.dysentery

b. hepatitis B

+c. diphtheria 

d.cholera

12.Choose antiepidemic measures for the first link of epidemic process of influenza:

+a.regular examination of the contact persons in the schools, children and medical institutions etc.

b.using of a gauze band in the medical institutions, shops, transport etc.

c.influenza vaccines

13.Choose antiepidemic measures for the second link of epidemic process of influenza:

+a. using of a gauze band in the medical institutions, shops, transport etc

b. antiviral drugs

c. home isolation of the cases; if the disease has a severe course – hospitalization

d. avoidance of crowded places during epidemics

14.Choose antiepidemic measures for the third link of epidemic process of influenza:

a. quarantine in the schools, children and medical institutions 

b.home isolation of the cases

+c. killed vaccines

d. good ventilation of the public buildings

15.The seasonal incidence of influenza is striking, epidemics usually occurring in:

a.summer months in the Northern Hemisphere 

b. rainy season in the Northern Hemisphere 

+ c.the winter or rainy season in the Southern Hemisphere

d.the winter or rainy season in the Northern Hemisphere

16.Choose antiepidemic measures for the first link of epidemic process of diphtheria:

+a. all cases, should be promptly isolated, preferably in a hospital and treated until proved free of infection

b.boiling of the patient’s dishes with 2% sodium hydrocarbonitis for 15 minutes

c. immunization 

17.Choose antiepidemic measures for the second link of epidemic process of diphteria:

a. treatment’s result is controlled in 3 days after the end of antibiotics therapy

b. contacts merit special attention

+c.boiling or soak the washing of the bedclothes, the toys in 3% solution of chloramines during 20 minutes

d. immunization 

18.Choose antiepidemic measures for the third link of epidemic process of diphtheria:

+a. immunization 

b. boiling of the patient’s dishes with 2% sodium hydrocarbonitis for 15 minutes

c. all cases, should be promptly isolated, preferably in a hospital and treated until proved free of infection
20. The incubation period of measles is:

+a.9-11 days (average, 9-21 days)

b. 30-60 days

c.13-25 days (range, 15-18 days)
21. Patients with measles are contagious:

+a. from about 4 days before eruption of the rash until 4 days after eruption
b. from about 7 days before eruption of the rash until 7 days after eruption
c. from about 2 days before eruption of the rash until 2 days after eruption
23.Source of infection for measles:

+a. only ill human

b.animals

c.ticks

d.all children
24. >90% of individuals were infected measles by the age of:

+a. 10 years

b.10-20 years

c. newborn

25.Measles. Antiepidemic measures for a source of infection:

+a. all cases, should be promptly isolated for all infectious period (till 4th day of rashes) 

b. boiling of the patient’s dishes with 2% sodium hydrocarbonitis for 15 minutes
c.immunizaition

26. Measles. Antiepidemic measures for transmission mechanism:

a. treatment’s result is controlled in 3 days after the end of antibiotics therapy. It’s necessary to use bacteriological test.
b. Diphtheria anti-toxin

+c. disinfections by boiling of the patient’s handkerchiefs, dishes at home
The aid was composed by the assistant of professor 
of the department of general and clinical 
epidemiology and biosafety of ONMedU                           Yu.A.Maxymenko
