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EPIDEMIOLOGY  CHARACTERISTICS  OF  RESPIRATORY  INFECTIONS
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.

MENINGOCOCCAL INFECTION

Meningococcal infection is an acute bacterial anthroponosis, which has the different forms: nasopharingitis, meningitis, sepsis and carriers.

The fatality of typical untreated case is about 50 %. With early diagnosis and treatment, case fatality rates have declined to less than 10 %.

Distribution worldwide, occurring sporadically and in small outbreaks in most parts of the world. The zone lying between 5 and 15 degree N of the equator in tropical Africa is called the “meningitis belt” because of the frequent epidemic waves that have been occurring in that region. During recent years, several serious outbreaks affecting numerous countries occurred, not only in the so-called meningitis belt in Africa but also in both tropical and temperate zones of other continents, viz. Americas, Asia and Europe.

Without epidemics, 1 million cases of bacterial meningitis are estimated to occur with at least 200,000 deaths. About 300,000 of these cases and 30.000 deaths are due to meningococcal meningitis. In epidemic years the number of meningococcal meningitis cases may double. Cases of meningococcal meningitis are also reported in India as sporadic cases or small clusters. 

Etiology

The causative agent, N. meningitidis is a gram-negative diplococci. Several serotypes have been identified, viz. Groups A, B, C, D, X, Y, 29 E, W135, etc. Groups A and C, and to a lesser extent Group B meningococcal are capable of causing major epidemics. The incidence of infections by Groups Y and W135 strains are increasing in some countries, N. meningitidis is a delicate organism; it dies rapidly on exposure to heat and cold, sun lights, ultraviolet and disinfectants. 

Source of infection
The organism is found in the nasopharynx of cases and carriers. Clinical cases present only a negligible source of infection. More often the infection causes mild or even unnoticeable symptoms of nasopharyngitis. 5 to 30 % of the normal population may harbour the organism in the nasopharynx during interepidemic periods. Carriers are the most important source of infection. The mean duration of temporary carriers is about 10 months. During epidemics, the carrier rate may go up to 70-80 %.
Period of communicability

Until meningococci are no longer present in discharges from nose and throat. Cases rapidly lose their infectiousness within 24 hours of specific treatment.

Mechanism of transmission

The disease spreads mainly by droplet infection. The portal of entry is the nasopharynx. Transmission is realized in cough, sneezing, breath and talking.

Features of epidemic process

(a) age and sex: this is predominantly a disease of children and young adults of both sexes. 

(b) immunity: all ages are susceptible. Younger age groups are more susceptible than older groups, as their antibodies are lower. Immunity is acquired by subclinical infection (mostly), clinical disease or vaccination. Infants derive passive immunity from the mother. 

(c) environmental factors: the seasonal variation of the disease is well established; outbreaks occur more frequently in the dry and cold months of the year. Overcrowding, as occurs in schools, barracks, refugee and other camps, is an important predisposing factor. The incidence is also greater in the low socioeconomic groups living under poor housing conditions.

Epidemiological investigation

It’s necessary early revealing of the cases and carriers. All cases and all contact persons are subject to bacteriological and serological tests (RNHA, CFT and IFA).

Antiepidemic measures

1. for a source of infection:

- all cases with meningococcal meningitis or sepsis are hospitalized;

- the cases with meningococcal nasopharyngitis are hospitalized in an infectious hospital or are stood at home (if there is not other children);

- isolation of the cases is stopped after their clinical recovery;

- contact persons are subjected to objective examination (check a temperature, color of skin, mucous membrane of nasopharynx) and bacteriological tests (2 times);

- persons with a typical skin rash and inflammatory process in nasopharynx are isolated and investigated;

- 10 days quarantine for a children institution, which was visited by a sick child;

- carriers take a treatment with antibiotics (ampicillin or erythromycin) and are subject for bacteriological tests (2 times) after treatment.

2. for mechanism of transmission:

- moister cleaning in a room, good ventilation, ultraviolet lights, boiling of dishes.

3. for susceptible organism:

- meningococcal vaccine is used for specific prophylaxis. Effective vaccines prepared from purified Group A, Group C, Group Y, and/or Group W135 meningococcal polysaccharides are now available. They may be monovalent (A or C) or polyvalent (A-C; A-C-Y, etc.) Recent field trials have indicated that immunity lasts for about 3 years, and boosters every 3 years would be reasonable. High-risk population should be identified and vaccinated. The vaccine is not recommended for infants and children under 2 years. The vaccine is a contraindicated pregnant woman.

- contact children under 1 years and cases with generalized form of meningococcal infection are injected by immunoglobulin.

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.
EPIDEMIOLOGICAL CHARACTERISTIC OF INTESTINAL INFECTIONS
The diseases of this group have different etiology, clinical manifestation and outcomes. But they are united with localization of causative agents in digestive tract.
Intestinal infections are the main reason of death in earliest years children.

The group of intestinal infections consists of Anthroponoses and Zoonoses. It must take into account in planning of prophylactic and antiepidemic measures in infectious foci.

A group of Anthroponotic intestinal infections consists of Shigelosis, Esherichiosis, Cholera, Typhoid fever and Paratyphoid A, viral gastroenteritis and others. The conditions and factors that favor the development of intestinal infections are different. This is different sources of infections, modes and factors of transmission of infectious agents. Zoonoses (Brucellosis, Leptospirosis and others) and Zooanthroponoies (Salmonellosis, Paratyphoid B, Yersiniosis etc.) depend on organization of animal's and bird's rearing and keeping; on conditions of growing and keeping of farm production.

It's known water, foot and contact outbreaks of acute intestinal infections. Knowledge of their characteristic features make easier decoding of their beginnings mechanism.

Much prominence is given to control of a sewer system, a purification construction and water sources that connect to the public catering enterprises, the preschool institutions, the educational and medical institutions.

Laboratory control of environment is based on investigation of enteropathogenical flora, enteroviruses, coli-phages, HAV.

Epidemiological investigation is a main condition for prevention of intestinal infections. It's a system of uninterrupted information's collection about a diseases, epidemiological analysis, control of effectiveness of prophylaxis and antiepidemic measures.

Complex of sanitary-hygienic measures is aimed at elimination of the ways. 

Antiepidemic measures in the intestinal infections foci include all measures that direct at decontamination and isolation of the infectious sources, at removing of the ways and factors of agent's transmission, at defense, preventive and earlier revealing of a disease in the people who had a contact with the patients.

The aim of the doctors is earlier diagnosis of a disease, collecting of epidemiological history and rational organization of primary measures in an infectious focus.
SHIGELLOSIS

Shigellosis is bacterial anthroponosis, which accompanied by affection of serous mucous of large intestine, diarrhea and general intoxication.

Shigellosis is one of most widely distributed intestinal diseases. High level of mortality is a reason for serious social and economical losses.

Etiology

It's known 4 species of Shigellas: Sh. Disenteriae, Sh. Flexneri, Sh. Boydii, and Sh.Sonnei. They are short, non-mobile, grammnegative, and aerobic bacterias. Sh.Sonnei is more survival microorganism than other Shigellas. But Sh. Disenteriaa has highest pathogenecity.

Shigellas may survive in water, soil, milk, and foodstuffs for over 1 month. They perish within 10 minutes in temperature 56-60°C, in ultraviolet lights and disinfections with cloramines.

Sources of infection

Source of infection is case or carrier. Excretion of microbes with faeces starts with the first clinical signs of the diseases and it may lasts in convalescent period. The cases with mild and asymptomatic forms of Shigelloses are very dangerous for people.

Mechanism of transmission

Mechanism of transmission is faecal-oral. Distribution is made by contaminated food, water, and contact routes or through flies.
Factors of transmission:

1. Food without thermal treatment (especially in Sonnei's Shigellosis);

2. .Conlaminated water (especially in Flexneri's Shigellosis);

3. Domestic goods (toys, dishes etc.).

Water outbreak is characterized by rapid increasing of morbidity and it rapid decreasing.  Epidemiological manifestations depend on the features of water spring (water-supply, draw-well, open reservoir), dirtying intensity etc.

Shigellosis has name "disease of dirty hands", because microbus find on foodstuff through hands.

Features of epidemiological process

Seasonal prevalence is summer-autumn.

Susceptibility is general, especially children in the 2-7 years of age group. Morbidity of adult's population is lower than in children of early age.

Sh Sonnei provokes the periodic outbreaks of the disease in 2-3 years.

Shigellosis is a concomitant of the wars and natural calamities. 
Epidemiological investigation
It's necessary to know a character of nutrition, watery-supply, and conditions of life. 

Bacteriological and serological methods are used for diagnostic of shigellosis. It’s necessary to take a material before treatment. Ploskirev, Endo, and Levin mediums are used for bacteriological investigation.

Diagnosis may be confirmed by serological methods with RNHA. 
Antiepidemical measures

Control of infection's sources:

· revealing and isolation of the cases;

· observation of the contact persons in the epidemic focus during 7 days after isolation of the last patient;

· bacteriological investigation 1 time of the public catering workers and children;

· isolation is finished after clinical convalescent and negative results of faeces bacteriological analysis.

Control of transmission:

· line and final disinfections by 3% chlor-contained solutions;

· sanitary and epidemic regime in child, medicine institutions and in public catering establishments;

· control of water and food stuffs.
Control of susceptible population:
Killed vaccines have a lower effect and they aren't used. Enteral vaccines are worked out.

TYPHOID  FEVER  AND  PARATHYPHOID A  AND  B

are the acute infectious diseases which are characterized by bacteremia, general intoxication, hepatosplenomegaly and affection of lymphoid tissue of small intestine. These diseases have the similar epidemiological features. The diseases may occur sporadically, epidemically or endemically.

Typhoid fever occurs in all parts of the world where water supplies and sanitation are sub-standard. The disease is now uncommon in the developed countries where most of the cases that occur are either acquired abroad or imported by immigrants. In UK, typhoid fever has been brought very close to eradication with approximately one case per 1,000,000 populations, which is perhaps the lowest incidence of typhoid in the world. Typhoid fever continues to be unabated in the developing countries of Africa, Asia and Latin America. Worldwide typhoid fever affects about 6 million people with more than 600,000 deaths a year. Almost 80 % of cases and deaths are in Asia, and most of the others occur in Africa and Latin America. Since 1950, the organism's resistance to antibiotics has also been a growing problem; by 1989 resistance was reported in a number of countries, particularly in Asia and Middle East. Resistant strains have caused outbreaks of the disease in India and Pakistan in recent years. Without effective antibiotic treatment, typhoid fever kills almost 10 % of those infected. In South-East Asia, 50 % or more of the strains of the bacteria may already be resistant to several antibiotics.

The socio-economic impact of the disease is huge, because typhoid survivors may take several months to recover and resume work.
Agent factors

S. typhi is the major cause of enteric fever. S. para A and S. para B are relatively infrequent. S. typhi has three main antigens – O (somatical), H (flagellar) and Vi (antigen of virulence) and a number of phage types (at least 80). Phage typing has proved a useful epidemiological tool in tracing the source of epidemics.

This bacterias are stable relatively in environment. Outside the human body, the bacilli are found in water, ice, food, milk and soil for varying periods of time. Typhoid bacilli do not multiply in water; many of them perish within 48 hours, but some may survive for about 4 weeks, in salt water for up to 4 months. They may survive for over 2 months in ice and ice-cream. They may survive for up to 9 months days in soil irrigated with sewage under moist winter conditions, and for half that period under drier summer conditions. Food being a bad conductor of heat, provides shelter to the bacilli which may multiply and survive for sometime in food. Typhoid bacilli grow and accumulate rapidly in milk, kefir, sour-cream, and cottage cheese without altering its taste or appearance in anyway. Vegetables grown in sewage farms or washed in contaminated water are a positive health hazard. These factors are compounded by such social factors as pollution of drinking water supplies, open-air defecation and urination, low standards of food and personal hygiene and health ignorance. Typhoid fever may therefore be regarded as an index of general sanitation in any country.

S. typhi perish from temperature 58-60(C within 30 minutes, from 100(C – in a moment. These microorganisms perish in influence by disinfectants (sublimate 1:100, phenol 5%, chloramines 3%) – within 2-3 minutes. Salmonellas perish in sunlight quickly.  

Source of infection

Man is the only known source of infection, viz cases and carriers in Typhoid fever and Para A. Infection is possible from animals and domestic birds in Para B. The case may be mild, missed or severe. A case (or carrier) is infectious as long as bacilli appear in stools or urine. Bacilli’s excretion starts in the end of incubation period. Patient’s danger for one’s people increases from the 4-5th days of the disease and maximal danger in the 2-3rd weeks. We can find Salmonellas in faeces, urine, sweat and mother’s milk.

The carriers may be acute or chronic. Convalescent carriers can excrete the bacilli during 3 months (acute carriers) after which their numbers diminish rapidly. By the end of three months, not more than 4 % of cases are still excreting the organisms; and by the end of one year, the average carrier rate is around 3 %. Persons who excrete the bacilli for more than 3 months after a clinical attack are called chronic carriers. In most chronic carriers, the organisms persist in the gall bladder and in the biliary tract. A chronic carrier state may be expected to develop in 2 to 5 % of cases. A chronic carrier may excrete the bacilli for several years (may be as long as 50 years) either continuously or intermittently. The famous case of “Typhoid Mary” who gave rise to more than 1300 cases in her lifetime is a good example of a chronic carrier. Faecal carriers are more frequent than urinary carriers. Chronic urinary carrier state is often associated with some abnormality of the urinary tract. Transitory carriers are a special group of the carriers. Infectious process is absent in such persons because of their high immunity or low dose of bacilli. These peoples excrete Salmonellas only with faeces, and usually single.

Mode of transmission
Typhoid fever is transmitted via the faecal-oral route or sometimes urine-oral routes. This may take place through soiled hands contaminated with faeces or urine of cases or carriers, or by the ingestion of contaminated water, milk and/or food, or through flies. Vegetables, ice-cream, cream, contaminated stewed fruit can be factors of transmission. 

It’s possible a contact mode of transmission in family foci, if a family don’t keep the rules of sanitary hygiene. 

There are numerous sources of infection and many vehicles of transmission, each making its own contribution to the total magnitude of the problem. The situation is rendered more complex by the web of social, cultural and economic factors, which determine the quality of life of the people.

Epidemiological process

Enteric fevers are observed all through the year. The peak incidence is reported during July-September. An increase in sickness rate in this period coincides with the modes of transmissions, favorable conditions for preservation and reproduction of Salmonella in environment, and poor immunity of microorganisms.

Typhoid fever may occur at any age. Highest incidence of this disease occurs in the 5-19 years of age group. After the age of 20 years, the incidence falls probably due to acquisition of immunity from clinical or subclinical infection. More cases are reported among males than females, probably as a result of increased exposure to infection. But carrier rate is more in females. All ages are susceptible to infection. Antibody may be stimulated by the infection or by immunization; however, the antibody to the somatic antigen (O) is usually higher in the patient with the disease, and the antibody to the flagellar antigen (H) is usually higher in immunized individuals. Serum antibodies are not the primary defenses against infection; S. typhi being an intracellular organism, cell-mediated immunity plays a major role in combating the infection. Among the host factors that contribute to resistance to S. typhi are gastric acidity and local intestinal immunity. Epidemiological investigation
Usually incubation period is 10-14 days. But it may be as short as 3 days or as long as three weeks depending upon the dose of the bacilli ingested. We can suspect Typhoid fever if a patient has a high temperature (more than 1 week), roseolar rash, bradycardia, hepatosplenomegaly. 
It’s necessary to take stock of all new patients and carriers. Such factors as sanitary condition, water system, sewerage system and disinfection’s system, storing of milk and foodstuffs are taken into account. 
Such analyses as coproculture, reaction of hemagglutination with Vi-antibodies phage typification are used for investigation of the peoples. 

Antiepidemic measures

The control or elimination of typhoid fever is well within the scope of modern public health. This is an accomplished fact in many developed countries. There are generally three lines of defense against typhoid fever:

1. Control of sources

2. Control of sanitation, and

3. immunization
For sources of infection:

· investigation of all patients with high temperature (more than 5 days) for hemoculture, if fever more than 10 days – for Vidal reaction or RNHA;

· investigation of all persons who get fixed up in a job, in a food business for finding of the carriers;

· hospitalization of all new patients and carriers into infectious hospital;

· disconnection the contact persons and observation to them (during 25 days, taking a temperature, coproculture analysis, RNHA);

· convalescent’s discharge from hospital after clinical convalescention, negative results of faeces’ and urine’s investigation (3 times after 5th days interval) and bile’s analysis in 10 days after treatment;

· clinical examination (dispanserization) of the persons who had Typhoid fever during 3 months.

Line and final disinfections is used for disconnection of transmission’s mechanism in the epidemic focus. 

Control of sanitation:

protection and purification of drinking water supplies, improvement of basic sanitation, and promotion of food hygiene are essential measures to interrupt transmission of typhoid fever. For instance, typhoid fever is never a major problem where there is a clean domestic water supply. Sanitary measures not followed by health education may produce only temporary results. However, when sanitation is combined with health education, the effects tend to be cumulative, resulting in a steady reduction of typhoid morbidity.

Immunization:    
while ultimately, control of typhoid fever must take the form of improved sanitation and domestic and personal hygiene, these are long-term objectives in many developing countries. A complementary approach to prevention is immunization, which is the only specific preventive measure likely to yield the highest benefit for the money spent. Immunization against typhoid does not give 100 % protection, but it definitely lowers both the incidence and seriousness of the infection. It can be given at any age upwards of one year. It is recommended to (i) those living in endemic areas (ii) household contacts (iii) groups at risk of infection such as school children and hospital staff (iv) travelers preceding to endemic areas.

Anti-typhoid vaccines

Although Wright introduced typhoid vaccine in 1896, it was not until the 1960s, its effectiveness was established by controlled field trials. These trials showed that 2 doses of phenol-killed typhoid vaccine gave better protection (70-75 % for about 3 years) than 2 doses of the alcohol-killed vaccine (60 % protection for 1-2 years). Later studies showed that 2 doses of acetone-killed vaccine were superior to phenol and alcohol vaccines, giving about 70-85 % protection for 3 to 4 years. More recently, trials in Egypt have shown that a live attenuated oral vaccine prepared from a mutant strain gave a clinical protection of percent.  

The anti-typhoid vaccines are:
(a) Monovalent anti-typhoid vaccine
(b) Bivalent anti-typhoid vaccine 

c) TAB vaccine.

(a) Monovalent Vaccine:
Since S. typhi is the major cause of typhoid fever? the vaccine of choice is naturally the monovalent typhoid vaccine, which  is an  agar-grown, heat killed and phenol-preserved vaccine, containing 1,000 million of S. typhi per ml. It may also be prepared by inactivation of the organisms with acetone and the vaccine is known as  AKD (acetone killed dried) anti-typhoid vaccine.
(b) Bivalent vaccine:

The bivalent vaccine contains S. typhi and S. paratyphi A in the proportion of 1,000 million and 500 million organisms respectively. The organisms are killed and preserved by heating at 54°C for one hour and by the addition of 0.5 % phenol. The bivalent vaccine may also be prepared by the inactivation of the organisms with acetone in the dried form (AKD vaccine).                                  

(c) TAB Vaccine
The traditional TAB vaccine contained S. typhi (1,000 million), S. paratyphi A (500-750 million) and S. paratyphi B (500-750 million) organisms per ml. The paratyphoid antigens in the vaccine are not only thought to be of doubtful effectiveness, but their presence enhanced reactions caused by extra proteins of paratyphoid A and B components. Therefore the traditional TAB vaccine has fallen into disfavour. The WHO recommended that the TAB vaccine should be discontinued
DOSAGE AND MODE OF ADMINISTRATION
(a) Primary immunization: Primary immunization should consist of 2 doses (each of 0.5 ml) of the vaccine, given subcutaneously, at an interval of 4-6 weeks. Children between 1 and 10 years are to be given smaller doses (i.e., 0.25 ml). A special diluted vaccine is available for children, and should be used when available. The usual site of the injection is the outer aspect of the upper arm, behind the posterior border of the distal part of the deltoid muscle. Immunity develops  10-21 days after inoculation,  and  the  protection  is maintained for at least 3 years, (b) Booster doses : Booster doses are recommended every 3 years. If booster is allowed to lapse for more than 3 years it is necessary to repeat the full primary course. Some individuals do not develop immunity against typhoid fever even though they may have received two or more injections of typhoid vaccine.

Reactions: Typhoid vaccine generally causes local reactions (pain, swelling and tenderness) and also very frequently constitutional symptoms such as malaise, headache, and pyrexia, which however, usually subside within 36 hour. To reduce theseverity of reactions, it has been advised that the vaccine be administered late in the afternoon or evening. Aspirin or other antipyretic drugs may be administered to mitigate the unpleasant reactions. Women should not be injected during late pregnancy.
Storage: Anti-typhoid vaccines should be stored, in a refrigerator at 2(C to 4(C. They should not be frozen: Under proper conditions of storage, potency is retained for a period of 18 months.
VIRAL HEPATITIS A 

Hepatitis A (formerly known as "infectious" hepatitis or epidemic jaundice) is an acute infectious disease caused by hepatitis A virus (HAV). The disease is heralded by non-specific symptoms such as fever, chills, headache, fatigue, generalized weakness and aches and pains, followed by anorexia, nausea, vomiting, dark urine and jaundice. The disease spectrum is characterized by the occurrence of numerous subclinical or asymptomatic cases. The disease is benign with complete recovery in several weeks. The case fatality rate of icteric cases is less than 0.1%, usually from acute liver failure and mainly affects older adults, Although the disease has, in general, a low mortality (0.1%), patients may be incapacitated for many weeks.

Being an enteroviral infection like poliomyelitis, hepatitis A is endemic in most developing countries, with frequent outbursts of minor or major outbreaks. The exact incidence of the disease is difficult to estimate because of the high proportion of asymptomatic cases. However, according to WHO about 10-50 persons per 100,000 are affected annually Evidence from several developed countries indicate that the incidence of hepatitis A is declining. For example, in Scandinavia, the disease is no longer endemic, where only 1 % of population under 16 years now has antibody. However in many others like UK, adult population have antibodies to HAV, especially adults over 50 years of age.

(a) AGENT: The causative agent, the hepatitis A virus, is an enterovirus (type 72) of the Picornaviridae family. It multiplies only in hepatocytes. Faecal shedding of the virus is at its highest during the later part of the incubation period and early acute phase of illness. Only one serotype is known, 

(b) RESISTANCE: The virus is fairly resistant to heal and chemicals. It has been shown to survive more than 10 weeks in well water. It withstands heating to 60 °C for one hour, and is not affectedly chlorine in doses usually employed for chlorination. Formalin is stated to be an effective disinfectant. The virus is inactivated by ultraviolet rays and by boiling for 5 minutes or autoclaving. In short the virus survives for long periods under variable conditions and resists many procedures that eliminate or inactivate most bacterial agents, 

(c) RESERVOIR OF INFECTION: The human cases are the only reservoir of infection. The cases range from asymptomatic infections to severe ones. Asymptomatic (anicleric) infections are especially common in children. These cases play an important" role in maintaining the chain of transmission in the community. There is no evidence of a chronic carrier state 

(d) PERIOD OF INFECTIVITY: The risk of transmitting HAV is greatest from 2 weeks before to 1 week after the onset of jaundice. Infectivity falls rapidly with the onset of jaundice. 

(e) INFECTIVE MATERIAL: Mainly man's feaces. Blood, serum and other fluids are infective during the brief stage of viraemia. 

(f) VIRUS EXCRETION: HAV is excreted in the faeces For about 2 weeks before the  onset of jaundice and for up to one week thereafter. The virus may also be excreted in urine.
Agent factors


The causative agent, the hepatitis A virus, is an enterovirus (type 72) of the Picornaviridae family. It is RNA-contained virus. It multiplies only in hepatocytes. Faecal shedding of the virus is at its highest during the later part of the incubation period and early acute phase of illness. Only one serotype is known.

The virus is fairly resistant to heal and chemicals. It has been shown to survive more than 10 weeks in well water. Boiling in 1 minute destroys virus. It withstands heating to 60(C for 10-12 hours, and is not affectedly chlorine in doses usually employed for chlorination. Formalin is stated to be an effective disinfectant. The virus is inactivated by ultraviolet rays and by boiling for 5 minutes or autoclaving. In short the virus survives for long periods under variable conditions and resists many procedures that eliminate or inactivate most bacterial agents.

Source of infection 

The human cases are the only source of infection. The cases range from asymptomatic infections to severe ones. Asymptomatic (anicteric) infections are especially common in children. These cases play an important role in maintaining the chain of transmission in the community. There is no evidence of a chronic carrier state. 

Modes of transmission

(a) Faecal-oral route: This is the major route of transmission. It may occur by direct (person-to-person) contact or indirectly by way of contaminated water, food or milk. Water-borne transmission, is not a major factor in developed countries, where food-borne outbreaks are becoming more frequent. For example, consumption of raw or inadequately cooked shellfish cultivated in sewage polluted water is associated with epidemic outbreaks of hepatitis A. Direct transmission comprises an array of routes such as contaminated hands or objects such as eating utensils. Direct infection occurs readily under conditions of poor sanitation and overcrowding.
(b) Parenteral route: Hepatitis A is rarely, if ever, transmitted by the parenteral route (i.e., by blood and blood products or by skin penetration through contaminated needles). This may occur during the stage of. viraemia. This mode of transmission is of minorimportance.

(c) Sexual transmission: As a sexually transmitted infection hepatitis A may occur mainly among homosexual men because of oral-anal contact.

Incubation period is 7 to 50 days (average 2-30 days). The length of the incubation period is proportional to the dose of the virus ingested.
A specific laboratory diagnosis of hepatitis A can be obtained by:
a. demonstration of HAV particles or specific viral antigens in the faeces
b. demonstration of a rise in anti-HAV titre
c. Detection of IgM antibody to HAV in the patient's serum; this antibody appears early in the illness, and persists for a limited time, usually for 3 to 4 months after onset; IgG antibody indicates past infection and immunity. 
Features of epidemic process

1. Age: Infection with HAV is more frequent among children than in adults. However, people from all ages may be infected if susceptible. In young children, infections tend to be mild or subclnical; the clinical severity increases with age.

2. Sex: Both sexes are equally susceptible.

3. Immunity: Immunity after attack probably lasts for life; second attacks have been reported in about 5 % of patients. Most people in endemic areas acquire immunity through sub-clinical infection. The IgM antibody appears early in the illness and persists for over 90 days. IgG appears more slowly, and persists for many years.

4. Environmental factors: Cases may occur throughout the year. Poor sanitation and overcrowding are favor the spread of infection, giving rise to water-borne and food-borne epidemics. 

Epidemiological investigation

Incubation period is from 15 to 45 days (usually 25 to 30 days). The length of the incubation period is proportional to the dose of the virus ingested.

A specific laboratory diagnosis of hepatitis A can be obtained by:
a) demonstration of HAV particles or specific viral antigens in the faeces
b) demonstration of a rise in anti-HAV titre
c) detection of IgM antibody to HAV in the patient's serum; this antibody appears early in the illness, and persists for a limited time, usually for 3 to 4 months after onset; IgG antibody indicates past infection and immunity. 

Antiepidemic measures

Control of infection’s sources:

· faecal shedding of the virus is at its height during the incubation period and early phase of illness 

·  the occurrence of large number of subclinical cases 
· absence of specific treatment, and 
· low socio-economic profile of the population usually involved. Strict isolation of cases is not a useful control measure because of (a) and (b). However, attention should be paid to the usual control measures such as notification, complete bed rest and disinfection of faeces and fomites. The use of 0.5 %  sodium hypochlofite has been strongly recommended as an effective disinfectant
· revealing and isolation of the patients;

· observation at the contact persons (1 time a week during 35 days);
· the convalescents are discharged from a hospital after clinical recovery and normalization of biochemical tests.
Control of transmission

The best means of reducing the spread of infection is by promoting simple measures of personal and community hygiene, e.g. handwashing before eating and after toilet; the sanitary disposal of excreta which will prevent contamination of water, food and milk; and purification of community water supplies by flocculation, filtration and adequate chlorination. The water treatment and distribution system should be improved. During epidemics, boiled water should be advocated for drinking purposes. Several countries of the world have achieved control of water-borne HAV infection. If all these measures are properly implemented, a substantial reduction of HAV infection can be expected.

Control of susceptible population

A well-established procedure is the use of normal human immunoglobulin prepared from pooled plasma of healthy donors (gamma globulin) to induce passive immunity. It is recommended for:

(a) susceptible persons traveling to highly endemic areas 

(b) close personal contacts of patients with HAV, and 

(c) for the control of outbreaks in institutions. 

Gamma globulin given before exposure to the virus or during the incubation period, will prevent or attenuate a clinical but does not always prevents infection and the excretion of the virus. Inapparent and subclinical infection may develop.

The infection caused by the hepatitis E virus (HEV) which was discovered in 1990, is essentially a waterborne disease. HEV is a 29 -nm to 32 -nm RNA virus. Water or food supplies contaminated by faeces in which the virus is excreted have been implicated in major outbreaks reported in all parts of the world that have a hot climate. After an incubation period of 2-9 weeks, a self-limiting acute viral hepatitis appears, lasting for a period of several weeks, which is followed by recovery. No case of chronic disease has been reported. Mainly young adults, aged 15-40 years, have been affected by acute hepatitis E.

In addition, HEV has a propensity to induce a fulminating form of acute disease (the mortality ranges between 0.5% to 4%), particularly in pregnant women, upto 20% of who may develop fulminating hepatitis E, with a mortality that may reach about 80% of such cases. The importance of intrauterine infections due to hepatitis E infection during pregnancy, responsible for abortions, intrauterine death, and high perinatal morbidity and mortality, is currently under investigation.

The first major epidemic was reported in New Delhi in the winter of 1955-56. After the flooding of Yamuna River, 30,000 cases-of jaundice were described, and retrospectively attributed to hepatitis E. China reported 100,000 cases of jaundice between 1986 and 1988. Since then, additional outbreaks have been reported from- Borneo, India, Indonesia, Mexico, Nepal, Pakistan etc. However, Hepatitis E outbreaks or even sporadic cases are rare in temperate climates. In Central Europe and in North America, hepatitis E has been diagnosed only in patients returning from countries with, high endemicity for viral hepatitis. But screening of blood donors in these areas has shown a prevalence of anti-HEV antibodies upto 2.5%. The findings were similar for blood donors from South Africa (1.4%) and Thailand (2.8%). Seroprevalence in blood donors from Saudi Arabia and Egypt were significantly higher (9.5% and 24% respectively).

The level of anti-HEV antibodies in the serum makes diagnosis. No confirmatory assay is currently available. Anti-HEV IgM antibodies have been determined; however, their usefulness for the diagnosis of acute hepatitis E infection remains to be confirmed.

Hepatitis E appears to be widespread problem in developing countries where there are problems in providing safe drinking water and adequate sewage disposal. General precautions against the infection are as outlined for hepatitis A. For prevention, travelers to highly endemic areas are recommended to take the usual elementary food hygiene precautions. There is no specific treatment for hepatitis E. Only supportive measures are required. Recovery from hepatitis E is always complete. No vaccine or specific immunoglobulin prophylaxis is available. Preliminary studies in primates indicate that protection through vaccination may be achievable in for seeable future.
CHOLERA

Cholera is an acute infectious disease caused by V. Cholerae 01 (classical or El Tor) from a group of intestinal infections. Cases range from symptomless to severe infections. The majority of infections are mild or asymptomatic. Typical cases are characterised by the sudden onset of profuse, effortless, watery diarrhoea followed by vomiting, rapid dehydration, muscular cramps and suppression of urine Unless there is rapid replacement of fluid and electrolytes, the case fatality may be as high as 30 to 40 %.
History

Cholera has been present in India since antiquity. In Ayurveda, it is mentioned as vishuchika and is clearly defined in “Susruta Samhita” of the 7th Century BC. In the history of cholera, four phases have been described: (a) First period: (Prior to 1817) The disease was confined to the East, if not almost exclusively to India. (b) Second period: (1817-1923) Six pandemics were described, five of which were considered to have originated from India. (c) Third period: (1923-1960) The disease retreated from the European countries and once again became a disease of the East, particularly the Asiatic countries and came to be known as “Asiatic cholera”. (d) Fourth period: (1961-to date) In 1961, Cholera El Tor biotype which was localized in Sulawesi (Celebes) in Indonesia for many decades suddenly became invasive and sparked off the seventh pandemic. After spreading to Hong Kong and Philippines, it moved steadily north and westward and reached India in 1964. Then it spread to the Middle East, and North, East and West Africa, Israel, Italy and Portugal. Cases have also occurred in Australia, New Zealand, USA and other developed countries but the disease could not establish itself in these countries. The seventh pandemic is still continuing.

The seventh pandemic which began in 1961 has several exciting features: (a) First, the pandemic is exclusively caused by the Ogawa and Inaba serotypes of the El Tor biotype of V. cholerae 01, although isolated cases due to the classical biotype are still reported now and again in India and Bangladesh; (b) the pandemic erupted from a new focus - not Bengal, the classical home of cholera, but Sulawesi in Indonesia; (c) the organism has a much wider spectrum of disease – produces many more mild cases and a much greater carrier rate and survives better in adverse conditions.
Problem statement
Cholera is by no means a disease of the 18th century. Epidemics of cholera are frequent, striking adults as well as children. Cholera alone causes 120,000 deaths a year, and is particularly deadly in Africa, where epidemics have become more widespread and more frequent since the 1970s, and death rates among sufferers are generally the highest. 79 million people are estimated to be currently at risk of cholera infection in Africa. A substantial proportion of cases and deaths have been among the displaced and refugee population in Somalia and Zaire.

The 7th pandemic is continuing to spread. To date it has involved more than 92 countries in Asia, Africa and Europe. In most of the countries invaded, it has become endemic with periodic exacerbations. In 1993, cholera was reported as endemic in some 80 countries. In an important number of cases, food has been found to be vehicle for transmission. Epidemiological studies have shown that cholera is responsible for not more than 5-10 % of all acute diarrhoea cases in non-epidemic situation. Global experience during the past 20 years of the current pandemic has shown that cholera can get introduced into any country, but can create a problem only in areas where other acute enteric infections are endemic, that is, where sanitation is defective.

A new strain of cholera, code-named 0139, emerged in India in 1992. It spread west to Pakistan and east to China, and in the early months of 1993 caused an estimated 100.000 cases and 1000 deaths in southern Bangladesh. It has not spread rapidly since then, but remains a threat. The economic impact of cholera epidemics, in losses of trade and tourism, can be enormous. 

Etiology

The organism that causes cholera is labeled as V. cholerae serogroup 01. Vibrios that are biochemical similar to the epidemic strains but do not agglutinate in V. cholerae 01 antiserum have been referred to in the past as non-agglutinating (NAG) vibrios or as non-cholera vibrios (NCV). These are now included in the species V. cholerae and are referred to as non-epidemic strains. It is now recognized that the NCV/NAG vibrios include some species that are pathogenic for humans (e.g., Vibrio parahaemolyticus) which have caused outbreaks of cholera-like diarrhoea. It is therefore necessary to identify V. cholerae 01 for specific diagnosis of cholera. Within the Group 01, two biotypes – classical and El Tor, have been differentiated. It may be mentioned that the El Tor biotype was first isolated at the El Tor quarantine station in Egypt in 1905. Cholera is now caused mostly by the El Tor biotype. Classical and El Tor vibrios are further divided each into 3 serological types namely Inaba, Ogawa and Hikojima. Most of the El for vibrios isolated in India belongs to the Ogawa serotype. The El Tor biotype, which is known for their haemolytic property, lost this property as the pandemic progressed.

V. cholerae are microorganisms with middle stability. They are viable in environment, especially in water reservoirs, sewerage systems for some months. Vibrios reproduce well in fresh milk and meat. It’s known they are viable in plamkton, shrimps, fresh and freshly salt fish. 

V. cholerae are killed within 30 minutes by heating at 56 °C or within a few seconds by boiling. They remain in ice for 4-6 weeks or longer. Drying and sunshine will kill them in a few hours. They are easily destroyed by coal-tar disinfectants such as cresol. Bleaching powder is another good disinfectant, which kills vibrios instantly at 6 mg/litre. The El Tor biotype tends to be more resistant than do classical vibrios. The vibrios multiply in the lumen of the small intestine and produce an exotoxin (enterotoxin). This toxin produces diarrhoea through its effect on the adenylate cyclase-cyclic AMP system of mucosal cells of the small intestine. The exotoxin has no effect on any other tissue except the intestinal epithelial cells. 

Sources of infection 

The human being is the only known reservoir of cholera infection. He may be a case or carrier. 

Cases: Cases range from inapparent infections to severe ones. In cholera El Tor, most infections are mild and asymptomatic. The ratio of severe cases to mild or inapparent infections has been shown to be, about 1:5 for classical cholera, and 1:25 to 1:100 for El Tor cholera. It is the mild and asymptomatic cases that play a significant role in maintaining endemic reservoir. Infective materials are the stools and vomit of cases. Large numbers of vibrios (about 107 - 109 vibrios per ml of fluid) are present in the watery stools of cholera patients; and an average patient excretes 10-20 liters of fluid.

Carriers: The carriers are usually transitory, acute, and rarely chronic. They also make an important contribution to the reservoir of infection. Since carriers excrete fewer vibrios than clinical cases, carriers are best detected by bacteriological examination of the purged stool induced by the administration of 30-60 g of magnesium sulphate in 100 ml of water by mouth. The chronic carrier state may last from a month up to 10 years or more.

It is considered that correlation cases/carriers is characterized by so-called “iceberg phenomenon”, because 10 carriers to 1 case in endemic area. 

Mode of transmission

Transmission occurs from man to man. Mechanism of transmission is faecal-oral. Water mode of transmission plays a main role in cholera’s distribution. Uncontrolled water sources such as wells, lakes, ponds, streams and rivers pose a great threat. Ingestion of contaminated food and drinks has been associated with outbreaks of cholera. Bottle-feeding could be a significant risk factor for infants. Fruits and vegetables washed with contaminated water can be a source of infection. After preparation, cooked food may be contaminated through contaminated hands and flies. There is growing opinion that El Tor cholera may in some instances be transmitted through a complex interaction of contaminated food, water and environment rather than through public drinking water supplies. 

In developing countries, a considerable   proportion of cases may result from secondary-transmission, i.e., person-to-person transmission through contaminated fingers and contaminated home consumption (bedclothes, dishes etc.). Favorable conditions for such transmission are in poor sanitary hygiene, in cases of mass population’s migration, prisoner-of-war, camps etc.
Features of epidemic process

Cholera is both an epidemic and endemic disease. Global experience has shown that the introduction of cholera into any country cannot be preventing, but cholera can create a problem only in areas where sanitation is defective.

Epidemics of cholera are characteristically abrupt and often create an acute public health problem. They have a high potential to spread fast and cause deaths. The epidemic reaches a peak and subsides gradually as the “force of infection” declines. Often-times, by the time control measures are instituted the epidemic has already reached its peak and is waning. Thus, cholera epidemic in a community is self-limiting. It tends to decline after reaching its peak. This is attributed to the acquisition of temporary immunity, as well as due to the occurrence of a large number of subclinical cases.

The “force of infection” is composed of 2 components, namely the force of infection through water and the force of infection through contacts. It is well known that the elimination of contaminated water does not immediately bring an outbreak to an end, but a so-called “tail” of the epidemic is produced. This is due to the continuation of transmission through contacts.

In areas where cholera is endemic, it does not show a stable endemicity like typhoid fever. It undergoes seasonal fluctuations as well as epidemic outbreaks. The seasonal variation differs between countries and even between regions of the same country. The seasonal incidence is also subject to change. For example, the disease used to be most common in the summer in Calcutta and in the early winter in Bangladesh, now in both places, it is most frequent in the autumn. In some parts of India, the peak incidence is in August.

The EL Tor biotype, wherever it has spread, has become endemic with periodic outbreaks. It appears to have greater “endemic tendency” than its classical counterpart in that it causes a higher infection-to-case ratio (i.e., inapparent infections and mild cases).

Cholera occurs at intervals even in endemic areas. A question that is frequently asked is about the fate of V. cholerae in the inter-epidemic periods. Three explanations are offered : 

(a) the existence of long-term carriers; 

(b) the existence of diminished but continuous transmission involving asymptomatic cases, and 

(c) the persistence of the organism in a free-living, perhaps altered form in the environment. 

The existence of a free-living cycle may explain why cholera became endemic for varying periods in certain areas after introduction of the current pandemic strains. Atypical non-toxigenic V. cholerae  01 of the El Tor biotype have sometimes been found in surface waters in endemic and non-endemic areas without any related human infection or disease. 

Host factors

1. Age and sex. Cholera affects all ages and both sexes. In endemic areas, attack rate is highest in children. 

2. Gastric acidity. An effective barrier. The vibrio is destroyed in an acidity of pH 5 or lower. Conditions that reduce gastric acidity may influence individual susceptibility. 

3. Population mobility. Movement of population (e.g., pilgrimages, marriages, fairs and festivals) results in increased risk of exposure to infection. In this jet age, cases and carriers can easily transfer infection to other countries. 

4. Economic status. The incidence of cholera tends to be the highest in the lower socio-economic groups, and this is attributable mainly to poor hygiene. 

5. Immunity. Natural infection confers quite effective immunity. It appears that immunity to V. cholerae is mediated mainly by the local intestinal immune system. Vaccination gives only temporary, partial immunity for 3-6 months.
Environmental factors

Vibrio transmission is readily possible in a community with poor environmental sanitation. The environmental factors of importance include contaminated water and food. Flies may carry V. cholerae but not vectors of proven importance. Numerous social factors have also been responsible for the endemicity of cholera in India. These comprise certain human habits favoring water and soil pollution, low standards of personal hygiene, and lack of education and poor quality of life.

Season

Cholera has a summer-autumn season. It connects with favorable conditions for accumulation and reproduction of cholera’s vibrions in environment, activation of transmission’s modes, and high susceptibility of peoples. 

Epidemiological investigation

Incubation period is from a few hours up to 5 days, but commonly 1-2 days.

The severity of cholera is dependent on the rapidity and duration of fluid loss. Epidemiological studies have shown that more than 90 % of El Tor cholera cases are mild and clinically indistinguishable from other acute diarrhoeas. However, a typical case of cholera shows 3 stages: 

(a) stage of evacuation: the onset is abrupt with profuse, painless, watery diarrhoel followed by vomiting. The patient may pass as many as 40 stools in a day. The stools may have a "rice water" appearance. 

(b) stage of collapse: the patient soon passes into a stage of collapse because of dehydration. The classical signs are: sunken eyes, hollow cheeks, scaphoid abdomen, sub-normal temperature, washerman's hands and feet, absent pulse, unrecordable blood pressure, loss of skin elasticity, shallow and quick respirations. The output of urine decreases and may ultimately cease, the patient becomes restless, and complains of intense thirst and cramps in legs and abdomen. Death may occur at this stage, due to dehydration and acidosis resulting from diarrhea. 

(c) recovery: if death does not occur, the patient begins to show signs of clinical improvement. The blood pressure begins to rise, the temperature returns to normal, and urine secretion is reestablished. If anuria persists, the patient may die of renal failure. The classical form of severe cholera occurs in only 5-10 % of cases. In the rest, the disease tends to be mild characterized by diarrhoea with or without vomiting or marked dehydration. As a rule, mild cases recover in 1-3 days.

The diagnosis of cholera can never be made with certainty on, clinical grounds. It is important to have confirmation of the outbreak as quickly as possible. All cases of diarrhoea should be investigated even on the slightest suspicion. Once the presence of cholera has been proved, it is hot necessary to culture stools of all cases or contacts.  Laboratory methods of diagnosis are required to confirm the diagnosis: 

(a) collection of stools: A fresh specimen of stool should be collected for laboratory examination. Sample should be collected before the person is treated with antibiotics. 

(b) vomitus:  This is practically never used as the chances of isolating vibrios are much less and there is no advantage. 

(c) water: Samples containing 1-3 litres of suspect water should be collected in sterile bottles (for the filter method), or 9 volumes of the sample water added to 1 volume of 10 per cent peptone water, and despatched to the laboratory by the method of transport. 

(d) food samples: Samples of food suspected to be contaminated with V. cholerae (or other enteric bacteria) amounting to 1 to 3 g are collected in transport media and sent to the laboratory. 

(e) direct examination: If a microscope with dark field illumination, is available, it may be possible to diagnose about 80 % of the cases within a few minutes, and more easels after 5-6 hours of incubation in alkaline peptone water. In the dark field, the vibrios evoke the image of many shooting stars in a dark sky. If motility ceases on mixing with polyvalent anti-cholera diagnostic serum, the organisms are presumed to be cholera vibrios. A presumptive diagnosis of cholera can thus be established. 

(f) culture methods: On arrival at the  laboratory, the specimen in holding fluid is well shaken, and about 0,5 to 1.0 ml of material is inoculated into Peptone Water Tellurite (PWT) medium for enrichment. After 4 to 6 hours incubation at 37 °C, a loopful of the culture from the surface is subcultured on Bile Salt Agar medium (BSA, pH 8.6). After overnight incubation the plates are screened under oblique light illumination for vibrio colonies. 

(g) characterisation: V. cholerae usually appear on bile salt agar (BSA) as translucent, moist, raised, smooth and easily emulsifiable colonies about 1 mm in diameter. 

(h) biochemical tests: Serologically positive colonies should be subcultured in one tube each of the sugar broths (mannose, sucrose, arabinose) and a tube of peptone water pH 7,2 for the cholera red reaction. Production of acid in sucrose and mannose, but not arabinose is characterization of V. cholerae.
(i) further characterization: For further characterization of biotypes of V. cholerae, the following tests are carried out:

- the direct haemagglutination test with chicken or sheep red blood cells
   - polymyxin B sensitivity test using 50 mcg discs

   - sensitivity to cholera phage IV
     - haemolysis test
(j) PCR.

Antiepidemic measures

Aantiepidemic measures are directed at localization and liquidation of cholera’s focus. All persons with intestinal diseases and persons who had a contact with cholera cases are revealed and hospitalized in a hospital for the patients with acute intestine infections. The cases are transferred in a cholera hospital (after a positive bacteriological analysis). The carriers are hospitalized in a special department separately from the cases. 

The convalescents are discharged from the hospital after a course of antibiotictherapy and negative bacteriological analysis of faeces (three times).

The peoples who arrived from cholera endemic regions are subjected for observation to 5th day and faeces bacteriological analysis.

For transmission’s mechanism: 

(a) Water Control: As water is the most important vehicle of transmission of cholera, all steps must be taken to provide properly treated or otherwise safe water to the community for all purposes (drinking, washing and cooking).

Various approaches have been described for supplying safe water quickly and with limited resources. Facilities selected and installed should be appropriate and acceptable to the community. The ultimate aim should be provision of piped water supply on a permanent basis and elimination of alternative unsafe water sources. As an emergency measure, in urban areas, properly treated drinking water containing free residual chlorine should be made available to all families; this water should be stored in the household in narrow-mouthed, covered containers. In rural areas, water can be made safe by boiling or by chlorination. The emergency measures should be followed by the development of more permanent facilities. 

(b) Excreta Disposal: Provision of simple, cheap and effective excreta disposal system (sanitary latrines) is a basic need of all human settlements. When cholera appears in a community, the need for these facilities becomes vital. With the cooperation of the community, sanitary system should be selected and constructed, taking into consideration the customs and practices of the population, the existing terrain and geology and the available resources. Simultaneously health education essages should stress the proper use of such facilities, the dangers involved, in depositing faeces on the ground and in or near water, and the importance of handwashing with soap after defecation.
(c) Food Sanitation: Since food may be an important vehicle of infection, steps should be taken to improve food sanitation, particularly sale of foods under hygienic conditions. Hearth education must stress the importance of eating cooked hot food and of proper individual food handling techniques. Cooking utensils should be cleaned and dried after use.
The housefly plays a relatively small role in transmitting cholera, but its prevalence is a general indicator of the level of sanitation.
(d) Disinfection: Disinfection should be both line and final. The most effective disinfectant for general use is a calcium hypochloritis, chloramines, and cresol. Attention should be paid to the following: patient's stools and vomit; clothes and other personal items that may have been contaminated; the latrine, if any; the patient's house and neighborhood.
The most effective prophylactic measure is perhaps health education. It should be directed mainly to:

· the effectiveness ant simplicity of oral rehydration therapy; 

· the benefits of early reporting for prompt treatment;

· food hygiene practices;

· hand washing after defecation and before eating, and 

· the benefit of cooked, hot foods and safe water. 

Tetracycline is the drug of choice for chemoprophylaxis. It has to be given over a 3-day period in a twice-daily dose of 500 mg for adults, 125 mg for children aged 4-13 years, and 50 mg for children aged 0-3 years. Alternatively, the long-acting tetracycline (doxycycline) may be used for chemoprophylaxis, if the prevailing strains are not resistant. A single oral dose of doxycycline (300 mg for adults and 6 mg/kg for children under 15 years) has proved to be effective.

Specific prophylaxis:

Cholera vaccine is the only specific prophylactic available against cholera. The vaccine employed at present is a saline suspension of approximately 6,000 million each of classical Ogawa and Inaba serotypes of V. cholerae 01 per ml, so that each millilitre of the vaccine contains a total of 12,000 million vibrios. The organisms are killed and preserved by the addition of 0.5 % phenol. The vaccine protects equally well against El Tor infection, but similar cross protection of vaccines prepared for El Tor vibrios had not been demonstrated.

The protective value of currently available vaccines is estimated to be about 50 per cent for a period of 3-6 months. Increasing the antigenic content did not improve the effectiveness of the vaccine.

In recent years, doubts have been raised about the usefulness of cholera vaccine as a preventive measure. The existing vaccines do not prevent the introduction of cholera into a country or interrupt transmission; they do not prevent the development of the carrier state or affect the severity of the disease. They are of no value in controlling epidemics. They have no effect on the frequency of inapparent infection. Furthermore, the vaccination programmes usually do not adequately reach the most susceptible segment of the population. On the other hand, anti-cholera immunization has created in the past a false sense of security to both recipients and health administrators.

Mass vaccination, as usually practiced at the commencement of an epidemic, is considered a waste of time and valuable resources. Moreover, serum hepatitis, a more serious problem, has been found to follow mass vaccination campaigns in a number of countries. Limited selective vaccination programmes can be considered only in populations at exceptionally high risk, i.e., those who lack or have inadequate medical and sanitation facilities. However, even in such circumstances, because of the short incubation period of cholera, once the epidemic of cholera has broken out, vaccination is of no value.

To sum up, cholera vaccines available at present are not helpful in the control and prevention of cholera. They can be used as an adjunct to other preventive measures such as drug prophylaxis, sanitation and health education. International research work is in progress for the development of more potent cholera vaccines – toxoid vaccines, purified antigens, alluminium phosphate-adsorbed vaccines, oral vaccines, mixtures of toxoid and killed vibrio vaccines. Killed, whole-germ vaccines (WCV) reinforced with B subunits (WCV/B), administered in 3 doses at 6-week intervals, have been found to afford approximately 68 % protection to children, over the age of five years, for a period of 3 years. Vaccinial effectiveness is similar in younger children (3-5 years), but it declines rapidly after 6 months. The presently experimented live vaccine is CVD - 103 HgR strain of Vibrio Cholerae 01. The immunologically effective, safe dose has been ascertained. Field trials are now being planned for the evaluation of its effectiveness in affording protection in regions with pandemic and epidemic cholera.
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