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This textbook contains information about etiology, epidemiology, pathogenesis of tuberculosis, new methods of examination of the respiratory organs. This textbook reflects the clinical forms of tuberculosis, its differential diagnosis and treatment. It includes prophylaxis of tuberculosis, modern trends in treatment of pulmonary tuberculosis according to WHO adopted instructions.

Material represented is composed according to phthisiatry study programme and it is recommended for the students of the Medical institution of higher education of III – IV accreditation standard and doctors of the different profession.

У підручнику викладені етіологія, епідеміологія, патогенез туберкульозу, сучасні методи дослідження органів дихання. Подані клінічні форми туберкульозу, їх диференційна діагностика та лікування. Розглянуті питання профілактики туберкульозного процесу, сучасного лікування легеневого туберкульозу згідно рекомендацій Всесвітньої організації охорони здоров’я. 

Викладений матеріал реалізує навчальну програму з фтизіатрії і призначений для студентів медичних вузів III – IV рівнів акредитації та лікарів усіх профілей.

INTRODUCTION

Increasing of tuberculosis (TB) and mycobacteriosis rates in the USA, some European, and majority of African and Asian countries have been reported recently. Social problems (drug and alcohol addiction, migration and local conflicts), HIV and AIDS epidemies are among main factors of the current TB situation.
At present about one-third of all world population is infected by Mycobacterium tuberculosis. In 1995 approximately 9 millions of new TB  cases were registered, and about 3 million people  died from it. M. tuberculosis causes more  deaths   than any other infectious agents. Among all fatal outcomes in the developing countries those concerning tuberculosis make up about 25%, which could be prevented. More than 95% of all TB cases and more than 98% of deaths due to TB are registered in the developing countries. Approximately 75% cases of tuberculosis are found in able-bodied people in the developing countries.

 During last 10 years, TB incidence, prevalence and mortality rates are constantly increasing in Ukraine.  In 1999 in comparison with 1990 TB incidence increased from 32 to 55 per 100,000 of population, the prevalence from 190 to 227 and mortality from 8,1 to 16. By the end of 2000,  TB incidence in Ukraine  was 61.0 per 100,000 of population Tuberculosis epidemy in Ukraine, which has been registered since 1995, now presents  a dangerous medical and social problem. According to information provided by the Ukrainian Center of medical statistics   TB rates in Ukraine are increasing due to:
1) Decreasing of  general life level;

2) Lack of  medicines, medical equipment for in-time diagnosis and treatment;

3) Increasing number of antisocial patients (HIV-infected, drug and alcohol addicts);
4) Lack of general medical system attention to TB  early diagnosing and prophylaxis;

5) Poor financing of the anti-tuberculous measures and public health service in general.

Now in our case results of the TB controldepend on organization of prophylaxis, though its main strategic direction is to reduce infectious source that will lead to decrease of the risk of infecting and sick rate of population with tuberculosis. 

It is, therefore, very important for every doctor now to acquire comprehensive knowledge of the diagnosis, prophylaxis and treatment of tuberculosis than ever before.

Chapter 1

HISTORY OF TUBERCULOSIS

Tuberculosis is undoubtedly an ancient disease. Indeed, man may have been affected by it ever since he evolved, as a species on this planet.

Evidence of existence of tuberculosis has been found in the bones of pre-historic man, found in Germany. These remains date back to about 8000 B.C. Typical tuberculous changes have been found in the spines of skeletons of ancient Egyptians dating from about 2500 to 1000 B.C. Description of what could be tuberculosis has also been noted in the ancient Hindu and Chinese writings.

Hippocrates (460-377 B.C.) also devoted some attention to tuberculosis. However, he felt that attention to tuberculosis was a waste of time and such cases/patients were a burden on the State.

The theory that tuberculosis is an infectious disease was conceived by Aristotle more than 2000 years before the discovery of tubercle bacillus. This followed his discovery that persons who had been in close contact with consumptives often developed the same illness. Subsequent generations of physicians from Galen onwards, confirmed this astute observation, but little progress was made towards a scientific explanation until the 16th century.

During the Dark Ages (400-1400) all the knowledge of tuberculosis was lost. The touching of a king's feet for the cure of tuberculosis was popular in England. The Arabian Physician, Rhazes (850-923) and Avicenna (980-1037) looked for causes for human ailments. Though they believed in the incurability of tuberculosis, they did not despair.

In the 16th century, Frascatorius, anticipating the germ theory of disease, postulated that phthysis and other maladies were caused by small particles, the contagium uivum, which could be carried in the air from person to person. Not everyone, however, believed that tuberculosis was a communicable disease, and there was strong support for the alternative theory, that heredity was the main causative factor. The issue was finally settled by Villemin who demonstrated in a series of classical experiments that tuberculosis is caused by a specific agent and that it can be transmitted from man to animals by inoculation of infected material (1865). All that remained to complete the picture was to find the causative agent. Robert Koch applied himself to this task and in 1882 the elusive microbe was identified.

Laennec (1781-1826), laid the foundation for our knowledge of the etiology of tuberculosis. In 1819, he invented the Stethoscope and described auscultation. Laennec and Bayle described the tubercles and added new knowledge.

Rudolph Virchow, the founder of cellular pathology, described the development of caseation in tuberculous tissue and believed susceptibility to the disease is inherited and not the disease itself. In 1890, Koch produced tuberculin and described Koch's phenomenon.

X-rays, discovered in 1895 by Roentgen, were put to clinical use by 1904. The findings of Radiology and Bacteriology helped in developing further knowledge of the disease and correlation between them.

Von Pirquet, described in 1907 his cutaneous reaction and introduced the term allergy to explain the altered reaction.

Calmette and Guerin produced attenuated Bovine Bacillus after subculturing about two hundred and thirty times from 1908 till 1921.
Early Treatment Regimens. In 1881, the year before Robert Koch discovered tubercle bacillus, professor Jaccoud of Paris published: "The curability and treatment of pulmonary phthysis." The treatment consisted of "hygienic measures" and prophylactic treatment and in addition several drugs were advised including salts of iron, cod-liver oil, preparations of arsenic and antimony, quinine salts, salicylates and counter irritants applied to the chest, as well as inhalations of carbolic acid, iodine, creosote and turpentine.

Sanatorium Treatment. Brehmer, in Germany is credited for being the first to use it in 1859 at Gorbersodorf. However, there had been earlier references to it, for instance by Bodington in England in 1840. Trudeau, established one at Sa ranee lake in the U.S.A. in 1885. However, the common usage of them spread slowly and it was not until the first decade of the 20th century that Sanatoria sprung up in large numbers in countries that could afford such huge expenditure. The vast majority of the world, however, could not afford the same.

Collapse therapy: In 1882, the year of Koch's discovery, Carlo Forlanani of Milan published a paper, in which he speculated the feasibility and efficiency of collapsing the lung by introducing air into the pleura! space. This concept was not new, since there had been earlier attempts, but nevertheless he is rightfully honoured as the originator of artificial pneumothorax treatment.

As with many other treatments, this too spread slowly. There were other procedures such as pneumoperitoneum, phrenic crush, thoracoplasty. There were pioneers in many countries, but this did not become a widely used procedure until the 1920's reaching its zenith just before chemotherapy made it obsolete.

Surgery: Surgeons also had been searching for ways to treat tuberculosis. The earlier attempts of removing the affected portion of the lung, in the 1880's had been unsuccessful and resection was given up as a too dangerous  procedure.

Tuberculin therapy: Advised by Robert Koch himself after his discovery in 1882, was soon given up.

Gold therapy: Another curious episode was the gold decade. It began in 1925, its popularity spread rapidly, but after a few years it faded.

Modern chemotherapy: It had it's beginning with the discovery of streptomycin by Walksman, a German in 1944. Soon other drugs were discovered:  PAS (1948) and INH (isoniazid) (1952) followed by Rifampicin and Pyrazinamide and other reserve drugs. Standard chemotherapy with SM, INH and PAS became right choice for treatment of tuberculosis after the 1950's.
Chapter 2

TB EPIDEMIOLOGY IN GENERAL AND  IN UKRAINE

Nowadays it is possible to say that tuberculosis has been in existence since the beginning of mankind and in modern conditions, as well as it was before, it makes quite an actual social problem. 

By the begining of 1960-s the conception of tuberculosis as a disease which had been finished with was made. Yet, that forecast didn’t come true. During the last twenty years there has been no significant decrease of tuberculosis incidence in the world.  As it was before,  from 9 to 10 million people catch tuberculosis and nearly 8 million people die from it. These figures are far from being complete because patients are not reliable registered everywhere.

During the last 40 years the success of medical science in highly developed countries with high level of national income and good social  programmes has  turned tuberculosis from a widely spread disease into a comparatively insignificant health problem. Yet, the biggest infectious source remains in the underdeveloped countries with big birth grow or in the countries with limited economic abilities. This influences the fact that the whole number of tuberculous patients throughout the world is still growing. According to the opinion expressed by the WHO, if the situation does not change at least 90 million people will catch and 30 million will die from this disease. Nowadays at least 9 million people catch tuberculosis annually (nearly 60 % of them in the developing countries). 3 – 4 million people die annually from tuberculosis (1 million of them are women).

In France there was a constant decrease of tuberculosis case rates (14.9 for 100 hundred thousand of the population), but already in 1993 the growth was 15.4 %. Among newly detected patients nearly 60 % had MTB in sputum.

In Italy (1997 data) more than 5000 tuberculous cases are officially registered every year.

The tuberculosis case rates is less marked in Malta – 4.2, Sweden – 5.0, Norway – 5.5, Holland – 8.6 (for 100 thousand of the population).  In 1999 in Czech Republic 67 sick people, 2 of whom were from Ukraine, were registered, in Germany the case rates was 12.7 for 100 thousand of the population.

During 1985 – 1990 the tuberculosis case rates grew at 30.4 % in the USA. The growth continued till 1995, but in the period from 1995 to 1996 the number of tuberculous patients decreased at 7 %. Yet, in some states the disease is still growing. In 1997 to fight with tuberculosis 145 million dollars were donated from the USA federal budget.

Phthisiatrists know very well that the results of the comparison of epidemiological values should be considered with care, because there are different principles of tuberculosis registration. In many countries only bacteria releasing patients are registered.  In Russia all cases with active tuberculosis form are registered.

According to quite an authoritative manual (Harrison’s Principles of  Internal Medicine. New York: McGraw- Hill, 1998), in USA tuberculosis is  becoming a disease of senior people, it can be often found at asylums for aged people. Though this  disease may start at any age, most of the cases with senior people is the echo of the past. The nowadays senior people were children at the time, when the infection by tuberculosis mycobacteria took place much more often. Among those, who were infected in the childhood, many had  tuberculosis when they were young. Many of them, especially males, demonstrated a  reactivation of the process at an old age. At the same time the number of aged people who were not infected in previous years and who got primary tuberculosis when they stayed at asylums for aged people and where the disease had become an interhospital infection has increased.

In the same way the problem is considered in the Merck Manual (1997), where it is indicated that in 1995  in the USA from nearly 23 thousand tuberculosis cases (nearly 28 %) happened to people over 65. This tuberculous aging with age is connected with three main reasons.

1.Aged people were infected in the period of the widespread tuberculosis.

2.The functions of the immune system get lower with old age, the organism stops to suppress inactive mycobacteria.

3. Aged people often communicate (especially in asylums for aged people) with other aged persons who have a higher probability of tuberculous onset than the representatives of the general population.

In the most highly developed countries the spread of tuberculosis is going down, but in the countries with limited economic abilities the situation is quite different. In some of them tuberculosis case rates can be 400 per 100 thousand of the population. In the developing countries tuberculosis is the third most frequent reason of incidence and mortality among women of the reproductive age (from 15 to 44). The significant part occupy 45 African countries with case rates 300 per 100 thousand of the  population with rather passive methods of detection this disease (that is the real value is still higher). In the most regions in Africa the tuberculosis case rates has tripled because of the progression of AIDS epidemic. In south America the tuberculosis case rates is nearly 150 per 100 thousand of the population. The South Asian region has different figures  - from 35.4 in Thailand to 75 per 100 thousand in Bangladesh. In 35 countries in the East- Pacific region there are vivid contrasts. Thus in Japan and Auatralia case rates are about 10 and in Philippines –to 220 per 100 thousand of the population. It is worth to say that in Australia the tuberculosis case rates among the native population are about 6 and among immigrants – 100 per 100 thousand of the population. In North America and Europe poverty and tuberculosis come side by side. In the regions with high spread of tuberculosis its frequency is about the same both in rural and urban areas and mostly young people fall ill. In the countries with high level of AIDS tuberculosis has become the main reason of case rates and mortality of the AIDS patients.

In India among more than 900 million people each but one is infected with tuberculosis. Here more than 2 million cases of active tuberculosis  are registered annually and nearly 500 thousand of patients die. Accoding to WHO data (1998), the pull of this infection and therefore the risk of being infected and falling ill with tuberculosis in India is higher than anywhere in the world.

Recently  increasing of tuberculosis and mycobacteriosis   rates in the USA and some European and African countries is observed Most of the scientists think it is  due to  spreading of  AIDS epidemic, other  immunodefficites  and such social problems as : alcoholism, drugs addiction, migration of a large number of people. The problem of migration was not paid much attention in the past but now it becomes clear that in the conditions of unequal tuberculous infection of the countries such a factor can have a significant influence. Thus in the USA  in 1985 at the average level of the case rates 9.3 per 100 thousand of the population the tuberculosis case rates among the immigrants from  Vietnam, Cambodia, Laos, who has left those countries in 1984 was 310 per 100 thousand of the population. 93 – 94 % of the tuberculous patients come to some countries in Asia, South America, Middle East. 

The whole number of tuberculous patients in the world nowadays is 60 million, about one third of the Earth’s population are infected. WHO declared tuberculosis a global threat for the mankind. Tuberculosis kills more people than any other infectious disease. In the developing countries death cases connected with tuberculosis constitute about 25 % from the whole number of lethal cases which it was possible to prevent.

Since the beginning of 90-s of the 20-th century there has been gradual worsening of the epidemiological tuberculous situation in the East European countries, Russia and also in Ukraine. In 1999 the case rates in Russia was 85.2 per 100 thousand of the population. TB epidemic in Ukraine which has officially been registered since 1995 becomes an uncontrolable and threatening medical and social problem. There are 781,000 TB patients in Ukraine, which is 1.4 % of the  country’s population. 144,000(21 %) of them have active forms of tuberculosis. 68 % of primary patients are at the   reproductive age – from 25 to 50.

The majority of TB cases in our country are registered now in urban population,  which may be probably  explained by lack of qualified  medical service for    the  rural population where Tb cases remain unregistered. The TB incidence among children has grown two times since 1990. Annually from 8000 to 10000 people dies from TB in Ukraine . In 1994 4.2 thousand people died from this disease, in 1999 – 10 thousand, that is mortality has grown 2.4 times. The largest mortality rates are observed people aged 40- 59 and senior. Fibrosis-cavernous and disseminated forms of tuberculosis occupy 93 % in mortality structure.

TB has become a serious problem of ocuupational health. TB incidence among medical professional, doctors and nurses is 3-4 times higher than general populational rate and is constantly increasing.
The negative trends in TB epidemiological situation in Ukraine are explained mainly by   social and economic reasons, the crisis of health protection and low effectiveness of antituberculous measures.
Chapter 3
ETIOLOGY AND PATHOGENESIS OF TUBERCULOSIS

Definition. Tuberculosis is a chronic infectious disease caused by tubercle bacillus (Mycobacterium tuberculosis), and characterized by specific granuloma in different organs and tissues with higher cellular hypersensibility and polymorphous clinic features. The name of disease descends from Latin word – tuberculum (means tubercle). Its old names are consumption and phthisis, besides the last one was origin to name a science about tuberculosis – phthisiology (phthisiology descends from the Greek word phthisis means attrition). 

Etiology. There are known several species of the tubercle bacillus: Bacillus tuberculosis hominis (human), Mycobacterium bovis (bovine), and Mycobacterium africanum (intermediate), which belong to a Mycobacterium genus, Mycobacteriacae family, Actinomycetalis order. Mainly, in 92% of all cases of human tuberculosis infection causes are the Bacillus tuberculosis hominis, although the Mycobacterium bovis and africanum would be accordingly a reason of infectious process in human in 5% and 3%.

Mycobacterium tuberculosis (MTB) are a slim straight or some curved bacilli with 1-10 (m length and 0.2-0.6 (m width. They have homogenic or granular some curved ends. They are motionless and do not form endo-spores and capsules. They belong to a strict anaerobe, facultative intracellular agents. Its morphologic properties and size don’t concern to environment and age of the cell. Human is its natural source.

Main structural elements of the tubercle bacillus are a cellular membrane, cytoplasmic one with its derivants – mesosome, and nuclear substance – nucleotide.

General Mycobacterial biochemical compounds are tubercle-proteins, carbohydrates and lipids. The proteins are a basic antigenic carries of the tubercle bacillus, they are specific in the delayed-type hypersensibility reactions (DTH). Most of the tuberculous patients have antibodies to the polysaccharide Mycobacterial compounds.  But these polysaccharides are neither sensibilsators nor antigens. 

Tuberculosis bacteria are differed by composition of the superficial lipids causing acid-resistance that means impossibility of decolorization with acid alcohol. Thanks to these lipids the color would be after warming or detergents. It’s known that the lipid fraction causes resistance of Mycobacterium to both acids and alkalines.   

 Mycobacterial life activity is caused by enzymes, which suppressing is a base for bacteriostasis of the antituberculous medicines. 

Mycobacterium tuberculosis reproduces by  simple division onto two cells in one day (12-20 hours). Simultaneously, there are the slowly germinating bacilli (persistent forms).

It is known that not only chromosomes, but also plasmidas are carriers of the genetic information 

Tuberculosis bacteria are very resistant to external influences. In unfavourable conditions   microbial membrane  is ruined and grains are released (Much grains). These grains can keep up their viability during a long time and in case when favourable conditions appear grains of Much become a source for the development of real virulent tuberculous bacteria.

Persistens of tuberculous mycobacteria is known for a long time. In 1910 a Brasilian scientist Fontesse for the first time discovered a possibility of МТB to turn into filtering forms.

Lately another transformation of mycobacteria has been studied - turning into L-forms. They turn into different structures, which look like grains, balls, formations of irregular form. The essence of L-transformation is that under the influence of the unfavourable conditions a microbic cell loses its cellular   membrane partially or completely. In the first case the microorganism becomes defective in the cellular membrane, in another — turns into spheroplast or protoplast and loses an ability for reproduction and dies.

In pellicle of sputum in moist and cellaric premises tuberculous mycobacteria keeps up their viability for a year, in the calcincated focal — for years.

In the open air bacterial sputum keeps up its pathogenic properties during 2-2.5 months, in street dust-more than  four  months. Bacterial sputum   mixed with dust  exposed to sun rays keeps up its contagionapproximately 72  days, but of a pure Mycobacterium tuberculosis cilture exposed to a sunlight will get inactivated  in  2 hours  UV irradiation have a expressed  bactericidal effectand  decrease virulence of mycobacteria greatly. Boiling kills tuberculous bacteria in sputum during 20 min, phenol containing solution — in 1-2 hours.
Pathogenesis. Tuberculosis (TB) continues to plague mankind. Current understanding of the pathogenesis of TB derives from experimental observations in infected animals and clinical observations in humans; pathologic and immunologic studies of the blood and tissues of infected animals and humans with TB; and microbiologic, biochemical, and molecular genetic studies of Mycobacterium tuberculosis (MTB) and its molecular constituents. There are corresponding levels of complexity to the under​standing of TB. Recent progress in the understanding of TB and MTB allow a more complete view of how this pathogen interacts with the host.

The basic source of the expansion of tuberculous infection is a sick human. He coughs, excretes sputum which contains МТB and is a source of the contagion to others. In huge quantity of cases tuberculous infection is spread through the respiratory way. Drops of sputum and saliva which are dispersed by the sick human while coughing at the distance to two meters and stay in the hanging condition during 30 — 60 min, after that they settle on objects, dry up and as dust come in to the air again. Tuberculous mycobacteria, which are in drops of sputum and or in the dust, keep up their viability during a long time. And now it's proved, that inhalation in of drops of sputum and dust, which contain МВТ, can lead to tuberculosis in definite conditions. 
Besides airgenic way of penetrating of tuberculosis infection in to the human organism there is an intestinal way too.

In 1914 doctor Nazarov (clinic of propedeutics of Odessa Medical Institute) proved a possibility of invasion of the tuberculosis infection through the intestine by experiment. Doctor Nazarov fed guinea   pigs with porridge containing sputum of the sick humans with the open form of lung tuberculosis: pigs died from generalized tuberculosis.

Bering even stated, that infection takes place only by the alimentary tract. However, further experimental data didn't confirm it.

The alimentary way of infection takes place in cases of using dishes of the sick human or in cases of the transfer of tuberculosis from the animal to human.

Among animals cows fall ill with tuberculosis more frequently. In cows an udder is often affected by tuberculous process. Inflammative nodules with size of a big pearl are formed on the udder, that's why a disease is called "pearl-disease". From the affected udder МВТ come into milk and if one drinks this milk unboiled it can become a sourse of TB infection, especially in small children.

Tuberculosis is often met in domestic birds, pigs, sometimes — in goats, seldom — in sheep, cats and dogs. Carriers of tuberculous infection can be flies, which sit on the tuberculous sputum and other secretions of the sick human and then they transfer microbes on food by their dirty legs.

Entrances for tuberculous infection can be tonsils, the umbilicus of newborns, affected skin etc. Whatever are the entrances of the causative agent of tuberculosis, in majority of cases a primary focus is formed at the place of invasion of bacteria. The results of clinic and sectional investigation of children infected by tuberculous bacteria in Lubec are evident of this. In 1930 in Lubec 252 newborns as a result of laboratory mistake were infected by virulent culture of МТB instead of BCG. Soon 68 children died and at pathomorphologic investigation of corpses a primary focus was determined in the intestines and in the mesenterial nodules in 85% of cases and only in 15% - in the lungs, oral cavity and throat. During clinic investigation of 131 children who were ill but remained alive and who were followed up during a long time the same character of the division of foci was determined: in the majority of children a primary focus was determined in the lymphatic nodules and only in 11 children — in the lungs and bronchial lymphatic nodules, 53 newborns didn't fall ill.

In separate cases there may be intrauterine infection of the embryo, generally as a result of infection of МТB from the blood of the sick mother. It was established that in women with severe hematogenic-disseminated tuberculosis the affection of the placenta occurs very often (by different authors from 25% to 65% of cases). In affection of the placenta bacteria can penetrate the organism of the embryo in swallowing amniotic fluids, and by hematogenic way (umbilical vessel) too.

Intrauterine infection can lead to development of tuberculous affection of different severity in the organism of the embryo. Usually these babies die soon after birth from generalized tuberculosis and on section the affection of the liver and periportal lymphatic nodules and sometimes the lungs are found. In rare cases children live until 4-6 months. Rare cases of survival of these children were described. But, as a rule, the children who were born from tuberculous mother are healthy. And if these children are isolated from the sick mother at once after birth then in future they don't have tuberculosis.

Transfer of tuberculosis through the sexual cells in the human wasn't proved. To make the human ill with tuberculosis it's necessary that the causative agent penetrate into the organism of the human. However the human may fall ill only if his organism is weak and can't really fight with infection. Unfavourable environment, that is bad   social conditions, insufficient and wrong nutrition, infectious disease, bad habits (abuse of alcohol, drugs, toxicomania etc.) decrease resistance of the organism and are favourable for increase of morbidity rate and mortality from tuberculosis.

Exposure to an individual with active pulmonary TB carries a substantial risk of acquiring infection. In household contacts of TB cases this risk is approximately 25%, although it can be higher if exposure is more prolonged in sustained close quarters. Inhalation of microdroplets (droplet nuclei) containing MTB may result in infection. Whereas large droplets are deposited in the upper airways (trachea and bronchi) and removed by mucociliary clearance mechanisms, smaller droplets (approx​imately 1 to 5 μm) that contain three or fewer bacilli may reach the alveoli. Thus, the first line of defense against MTB is the alveolar macrophages that line the alveoli. MTB organisms that are able to survive the intracellular host defenses may grow to a limited extent within alveolar mac​rophages. During the time required to develop cell-mediated immunity (CMI) to contain bacterial growth, MTB infection can spread by lymphohematogenous dissemination to other sites, including the upper lung fields. With the development of cellular immunity (6 to 8 weeks), small granulomae form at the sites of initial MTB inoculation and dissemination, and the PPD skin test converts to positive.

It is important to understand the host immune responses to M. tuberculosis in order to appreciate pathogenesis, clinical consequences, diagnosis and control of tuberculous infection.

Essentially, tuberculosis is a struggle between the macrophage and bacteria. Upon its entry into the human host, the bacilli are phagocytised by the alveolar macrophages. Antigens are processed by macrophages before they are presented to T-cells. The precise biochemical events in the processing of antigen cannot be determined. Highly specific receptors of the T-lymphocytes recognise the antigens, in context of HLA-DR glycoproteins on the macrophages membranes. T-cell is activated by the Monokine, interleukin-I (IL-I), a soluble mediator secreted by macrophages.
IL-I appears to stimulate T-cells to produce inter-leukin-2 (IL-2). IL-2 promotes T-cell proliferation, T-cells clonally expand and produce lymphokines. These lymphokines include chemotactic factor for macrophages and lymphocytes, macrophage activating factor (such as gamma-interferon), which increases HLA-DR expression by macrophages and mitogenic factor (such as IL-2) which like IL-1, also causes T-cells to divide T-cells activate macrophages either by cell to cell contact, when the two types of cells must have the same HLA antigens or via lymphokines which is not HLA restricted.
Activated macrophages kill or inhibit the growth of tubercle bacilli. The mechanism of killing of the bacteria by macrophages is probably by more than one way.
There are several evidences to show that H2O2 and reactive oxygen intermediates (superoxide, hydroxylion, singletoxygen etc.), produced by macrophage during its metabolism are detrimental to the organism. 
Alternatively, and especially if anti-MTB immune responses do not develop in a timely manner, the bacilli may continue to replicate and manifest as progressive primary TB.
In the majority of infected individuals, the development of CMI leads either to local destruction of MTB or persistence of the organisms in a latent phase within tissue macrophages, often for a lifetime. Foci with latent MTB infection are the sites of the original dissemination and include the apices of the lungs, the cortices of the kidneys, and the growing ends of long bones. A characteristic common to these tissues is a high local concentration of oxygen. In vitro studies confirm that higher levels of ambient oxygen increase intracellular MTB growth within human macrophages. Con​versely, as oxygen is gradually depleted from MTB cultures, the bacilli become tolerant to anaerobic conditions and enter a phase of nonreplicating persistence. The mechanism of this shift in MTB metabolism leading to MTB dormancy, and the factors that permit or interfere with latent MTB infection, are not known. However, in approximately 5 to 10% of cases, due to the failure of immunologic surveillance against MTB infection, bacillary multiplication resumes and manifests as clinical TB.The pathologic hallmark of TB is granuloma formation in various tissues. Tuber​culous granulomas are characterized by accumulations of blood-derived macrophages, epithelioid cells (i.e., differentiated macrophages), multinucleated giant cells (i.e., fused macrophages with nuclei around the periphery of the giant cell (Pirogov - Langhan's type of giant cells), and T lymphocytes around the periphery of the granuloma. Thus, mononuclear phagocytes, a term referring to blood monocytes and tissue macrophages, are the main cellular constituents of tuberculoid granulomas. Whether the epithelioid cells and multinucleated giant cells are adapted for mycobacterial killing is not known, although activated macrophages may be more microbicidal than blood monocytes. In tuberculous granulomas, acid fast bacteria-(AFB) are found almost exclusively within the mono-nuclear phagocytes.
Latent foci of MTB infection retain the ability to undergo reactivation, most commonly in the lung. Thus, pulmonary TB is the most common manifestation of TB in adults. Less commonly, reinfection of an immunocompromised patient by new exposure to MTB, may result in TB. Pul​monary TB generally is localized to the apical and posterior segments of the upper lobes or the superior segment of the lower lobes. Caseous necrosis of granulomas is the pathologic hallmark of both primary and reactivation TB. In some granulomas, liquefaction of the caseous material occurs and it is believed that MTB thrives better in this liquefied material than in caseous material. Caseous necrosis and cavity formation likely result from sensitivity to MTB proteins, since cavity formation is prevented in rabbits by desensitizing the animals with a tuberculin-active peptide before infecting them. Healing occurs by fibrosis and contraction of the affected structures. A character​istic feature of TB is the concurrent findings of caseation, liquefaction, cavity formation, and fibrosis in lungs and other organs of affected individuals. It is assumed that hydrolytic enzymes and oxygen radicals produced by macrophages and neutrophils mediate much of the tissue damage with resulting liquefaction of granulomas and cavity formation. In addition, cytokines produced by mononuclear cells at sites of active MTB infection most likely contribute to the pathology. However, the cellular and molecular basis for the immunopathology of TB is not fully understood.
Chapter 4
IMMUNE SYSTEM AND TUBERCULOSIS

       Tuberculosis is a chronic infectious disease characterized by    intracellular (in macrophages) persistence  of mycobacteria. Human is usually infected aerogenically, the source of infection is a sick person – bacterium-emitter.
      The main morphologic structure of TB affection is granuloma (mostly in the caseous centre). Despite the up-to-date chemotherapy, treatment of TB is, as a rule, prolonged (6 months to several years) and not always effective. One of the reasons for unsuccessful treatment is insufficiency of protective mechanisms that to a great extent are conditioned genetically.
Issues of tuberculosis immunogenetics. There are a number of factors that are undeniable evidence of the important role of hereditary factors in susceptibility to this disease; they include different susceptibility to  the  different species of Mycobacteria, information of “accumulation” of the morbid cases among relatives of the patients (probands) and considerably greater concordance in TB of monozygotic than dizygotic twins, dissimilar sensitivity of different mouse lines to it.
       The experiments made on mice showed especially marked differences between two lines of mice –J/St (sensitive) and A2G (resistant). There were found 2.5-fold differences in survival rate between these two lines (19 and 53 days respectively). Hybrids F1 of sensitive (J/St) and resistant (A2G) lines lived even more after infecting them than the parents’ sensitive line. It indicates resistance characters are dominant and may be associated with the phenomenon of genetic complement of heterolysis type by the factors promoting survival.

       According to the modern conceptions, genes of sensitivity and resistance accomplish control of TB resistance. The genes of the main histocompatibility complex may play the role of factors enhancing resistance to tuberculosis acting via the mechanisms of cellular immunity. For example, synthesis of the factor inhibiting migration of macrophage and leukocytes in the reaction to a purified protein derivate of tuberculin differs in different lines of mice, and this process is restricted by H-2k area.

        A great number of researches have been made  in the area   of TB association with the genes of HLA system.   Statistically reliable associations of a number of HLA-locus B antigens with TB: B8 – in the Canadians, B35 – in the Chinese, B15 –in the American Negroes, B5 – in the Egyptians were discovered. TB is associated with HLA-B12 in the Turkmen and Uzbeks, B5, B17 – in the Russians, B5, B38 – in the Moldavians.

        Later on, it was established that the disease was associated with one and the same antigen HLA of DR (DR2) locus in all examined populations among the people of the USSR. The same results were received while examining the Indians. Thus, the true TB association was with DR2 and marker antigens of other locuses (B, predominantly) were revealed at the expense of incorrect linkage. Besides, it was noted that HLA (first of all, DR) phenotype differed in patients with different forms of TB (focal, with favourable course, on one hand; and disseminated, chronic ones, on the other hand).

         Presumably Ir genes (probably, localized in Dr-locus of HLA) influence the sensitivity to TB by regulation of the activity of T-lymphocyte immunity response to mycobacterial antigens and/or of high humoral response of B-cells.

        Perhaps tuberculosis is a disease with multifactor predisposition. There were found associations of a number of blood enzyme alleles, phenotypes of blood group systems ABO, Rh. There were also revealed combinations of genetic markers that were frequently encountered in a group of patients with a severe course of the disease brought about by unfavourable combinations (homozygous type of haptoglobin, weak inactivator of   isonicotinic acid hydrazid, low activity of erythrocytic glucose-6-phosphate dehydrogenase) and favourable ones (heterozygous type of haptoglobin, strong inactivator of  isonicotinic acid hydrazid, normal activity of glucose-6-phosphate dehydrogenase). The patients with infiltrative tuberculosis also have increased rate of some alleles of protein locuses (CB phenotype of ACP locus and some homozygotes of 1-1 phenotype for ADA locus).

Antituberculosis immunity. The role of different immunologic phenomena in TB is well studied. There are a lot of objective reasons for this:
   - tuberculosis is well modeled on experimental animals (including the linear mice);

   - TB represents a chronic infectious disease in humans, probably being the most common in the world among bacterial infections;

   - clinical and morphological picture of this disease is polymorphic and different immunologic characteristics correspond to different forms and peculiarities of its course;

   - tuberculosis is a classical model on which one of the most important immunity phenomenon – hypersensitivity of the delayed type has been studying for over 100 years;

    - mycobacteria exert adjuvant effect and while studying the immune response to the antigens that are introduced in adjuvants, the immune response to mycobacterial components is also studied. This “side product” of such studies gave a lot for understanding of the nature of the immune response in TB.

       In 1890 R.Koch was first to describe hypersensitivity of the delayed type in patients with TB on a background of  intracutaneous injection of tuberculin (a filtrate of TB  bacterial culture). In 8-12 hours after the injection these patients developed hyperemia, swelling and consolidation, a papule was formed reaching its maximal size in 48-72 hours. At the same time the healthy people were observed to have transient hyperemia.

       This type of hypersensitivity is based on interaction of cytotoxic (sensitized) T-lymphocyte with specific antigen resulting in release of a number of cytokines from a T-cell, causing the manifestation of a   phenomenon. Antibodies do not participate in realization of hypersensitivity of the delayed type. This mechanism of hypersensitivity in TB begins to work due to insufficient efficacy of the humoral link promoted by intracellular location of the causative agent. Thus cytotoxic (sensitized) T-lymphocytes get matured in the organism in the period of the immunologic stage during the first contact with MTB. Proteins are antigen component of mycobacteria inducing and revealing hypersensitivity of the delayed type. Polysaccharides and lipids do not induce this phenomenon. On the contrary, antibody formation can be stimulated and determined by various components of mycobacteria. Therefore antituberculous antibodies are found at different stages of TB infection against the background of cellular immunity to mycobacterial antigens.

        During repeated contact with protein mycobacterial antigen (allergen), cytotoxic (sensitized) T-lymphocytes secrete the following cytokines at the pathochemical and cytotoxic stages: the factor inhibiting macrophage migration having an ability to enhance phagocytosis, participating in granuloma formation; the factor stimulating formation of endogenic pyrogenes – interleukin 1 (IL-1); mitogenic (growth) factors –IL-2, IL-3, IL-6, etc; chemotoxic factors for each line of “white” cells, especially IL-8; granulocytic – monocytic colony- stimulating factors; the factor of tumour necrosis-FTN; interferons –INFα, INFβ, INFγ. Cytokines released from the sensitized T-lymphocytes activate and attract cells of monocytic –macrophage series into the focus of inflammation.

       During pathophysiological stage damage of the cells and tissues takes place at the expense of a direct cytotoxic effect of T-lymphocytes and cytotoxic effect of T-lymphocytes at the expense of nonspecific factors (anti-inflammatory cytokines, apoptosis, etc).

       The cellular antituberculous immunity tested both in vivo (tuberculin test) and in vitro (reaction of blast transformation) is mostly expressed in the situations when we can speak about relatively high level of resistance to infection: in vaccinated people and animals, at early stages of virulent infection in animals and on the models (e.g. in rabbits) when the infection course is favourable. The human’s level of the cellular antituberculous immunity is also the highest in favourable course of the process, i.e. its successful treatment and focal forms of the disease. No clear regularity in the antibody level is found as antibodies to different components of mycobacteria have dissimilar dynamics and nature of the antigen used by this or that authors is frequently unclear. For example, purified protein derivate of tuberculin is mainly composed of polysaccharides and polypeptides. We may only note that the level of antiprotein antibodies is probably the highest in relatively unfavourable course of TB process and, on the contrary, antipolysaccharide ones are present in the favourable course. The data of immunoglobulin level in TB are controversial though many authors mark a trend (often statistically unreliable) to increased amount of IgG and IgA, and antituberculous antibodies of the corresponding class in the active process. Inhibition of both T-cellular (in general) and specific cellular antituberculous immunity occurs in the most severe course of TB. Depression of T-cellular immunity link is especially manifested in very severe disseminated forms of the disease.

        In TB humoral and cellular antituberculous immunity compete with each other,  to be exact, development of high level of antibody formation may inhibit the cellular immunity – a phenomenon of immunological deviation, maybe similar to the immunologic enhancement of tumour growth. Mechanisms of this phenomenon are studied insufficiently, however, this phenomenon may be determined by active suppression.

        There is no clear information of components of mycobacteria inducing the protective effect against these microbes. It is considered that several antigen determinants (on protein and polysaccharide molecules) are necessary for the protective effect, part of them is unique and part is crossed (with other mycobacteria and perhaps with other microbes).

        The adjuvant action of mycobacteria and their long-term persistence in the organism are important for the protective effect. Both immune antibacterial sera and B-lymphocytes do not exert a direct toxic effect on mycobacteria and do not enhance bactericide activity of macrophages against these microbes. Moreover, antiprotein antibodies as competitive factors with the cellular immunity (a phenomenon of deviation) influence negatively on the course of tuberculous infection. The role of antibodies in TB is not clear completely.

      T-cellsthat are specifically sensitized to mycobacterial antigens present the main mechanism in resistance to mycobacteria. They are adapted to tolerate the ability of the protective effect. Elimination of T-cells, e.g., by thymectomy, radiation as well as all cases of immunodepression in animals and people (including HIV-infection) has a negative influence on resistance to TB and course of the tuberculous infection.

       In case of T-cell immunity disorders of, introduction of the thymic hormones provides restoration of the normal functioning of the T-system and positive effect on the course of the tuberculous infection.

       At the same time T-lymphocytes do not influence directly on mycobacteria. Macrophages are considered to be an effector  mechanism of the antituberculous resistance. MTB reproduce and die in these cells only. The protective systems of macrophages mainly provide not bactericide but bacteriostatic effect providing suppression of the microbe reproduction. Peroxides but not lisosome enzymes, as it was supposed before   influence   mycobacteria. They also are not universal mechanism of macrophage influence on mycobacteria. It should be stressed that interaction of macrophages with microbes including MTB is not specific and requires immunologic enhancement. Such enhancing factor for macrophages containing mycobacteria are sensitized T-lymphocytes that exert a stimulating influence on macrophage migration in the inflammatory focus, enhance their phagocytic activity and inhibit reproduction of mycobacteria inside the cells with the help of mediators (lymphokines, factors of hemotaxis). The influence of sensitized T-lymphocytes on macrophages also turns to be nonspecific. The T-cells immune to mycobacteria are adapted to tolerance of the enhanced protective effect against different intracellular parasitizing microbes.

        The following facts attract attention among the facts characterizing peculiarities of interaction of the T-cellular lines and clones of lymphocytes with macrophages in antituberculous immunity.

        1.  Addition of T-lymphocytes to macrophages in vitro coinciding with them by 1-A area or their synthesized mediators   restricts reproduction of mycobacteria in macrophages.

        2. There are mediators (that are not γ-interferon) activating macrophages in the supernatant human T-cells specific to MTB.

        3.The lines of T-cells in mice, which have been growing for several months in presence of purified protein derivate of TB and contain phenotype of T-helpers, increase the bactericidal activity of macrophages. This effect was restricted by 1-A area of H-2 and depended on mediators produced by T-lymphocytes.

        4. In TB especially during its unfavourable course, the patients have decreased number of lymphocytes carrying markers of T-helpers (CD4+) and there is a changed ratio of T-helpers/T-suppressors in favour of the latter.

        5. Both man and mice were discovered to have macrophages – suppressors besides T-suppressors that inhibit different kinds of reactions to mycobacterial antigens.

       6. There is a reduced reaction of lymphocytes to the action of IL-2 in TB caused by the effect of macrophages-suppressors.

       In general all these data give evidence that suppression of the immune response in TB is a complicated process with participation of macrophages and T-lymphocytes (and probably of B-lymphocytes and immune complexes) that act in different situations at different stages of immunogenesis.

        The role of local immunity in TB is studied insufficiently. One should remember that the main part of elements of the broncho-alveolar content gets into it from the circulating blood (T- and B-lymphocytes, macrophages, immunoglobulin, components of the complement).

       It was supposed in the past that delayed allergy was a basis for caseose formation in the tuberculous foci. Other investigations tried to associate this fact with hypersensitivity of the delayed type. At present it was established that caseose formation is associated with the influence of macrophage enzymes accumulated in the foci of tuberculous affection.

      There is information of the role of hypersensitivity reactions of I and III type in TB infection by Jell and Cumbs. The content of IgE-antibodies in patients with TB is 17.5 times increased in comparison with healthy donors. However, these antibodies are binded forming   immune complexes.

      Patients with TB are found to have IgG, IgA, complement components (C1g, C3, C4), mycobacterial antigens in circulating immune complexes, as well as presumably other antigens (of tissue, of other microbes of secondary infected patients). The role and significance of these factors in pathogenesis of tuberculosis are not clear till present.

       A question of development of autoimmune responses in TB and particular nature of their influence   on the disease course is under constant debate. TB is characterized by destruction of tissues, change of the chemical structure of the tissue components, opening of determinants that have no contact with immunocompetent cells of the organism in the normal conditions. Some reactions are expected to its own (probably changed) tissues. It is shown that some monoclonal antibodies against antigens of mycobacteria also react to the tissue antigen. IL-2 producing T-cellular clones obtained by fusion of the lymph node cells of C57BL/6 mice and mouse myeloma binded both to mycobacterial and tissue (their own) antigens. This fact is a clear evidence of presence of antigens in mycobacteria that cross react with the mammal cells and these antigens may be factors inducing autoimmune response.
Immunity developing after BCG vaccination and its genetic control. The study of mechanisms of genetic control of reactions to BCG vaccine and characteristic of the immune response in its injection is an important problem of the present:
       1. BCG vaccine is the only alive attenuated vaccine used widely enough for prophylaxis of the intracellular infections.

       2. The results that can be obtained in using BCG vaccine (for study of the immune response) are far beyond the framework of tuberculosis as to their significance.

       3. BCG vaccine is able to stimulate antibody formation, phagocytosis, cytotoxic reaction of the cellular immunity. In some cases it may be followedby the  suppression of the immune response.

       4. BCG vaccine induces synthesis of the tumour necrosis factor   which is of  great significance in manifestations of the anti-tumour immunity.

      Two phases of BCG interaction with the macroorganism  are possible: a) early, accomplished with the help of the factors of natural resistance; b) late when specific immunity develops. Each of the phases is under different genetic control in mice.

      It may be supposed that there is no direct connection between genetic control of the early stage of BCG reproduction and late phase of BCG-infection where the main role is played by the cellular immunity. Processes that result in formation of the acquired immunity in future characterize the early period. Information of presence of genetic control of the BCG vaccine effect, as well as possible mechanisms of this control were received on people examination. A part of the revaccinated children and adolescents  do not become tuberculin-positive despite of the correctly conducted vaccination and do not react even to a high dose of tuberculin (100 TE). Such children   much more frequently turn to be carriers of antigens HLA B7 and DR2 after vaccination than those with a normal reaction to tuberculin. These anergics, carriers of this antigen have a reduced reaction to the purified protein derivate of tuberculin in vivo and in vitro. Taking into account the fact that the cellular immunity is a main link of the protection from the tuberculous infection, these children and adolescents may be a group of increased risk of the disease.

      It is proved that BCG vaccination protects from the further infection with virulent mycobacteria or, at least, reduces the risk or severity of the tuberculous process (if develops).

        Antituberculosis antibodies are synthesized and hypersensitivity to mycobacterial proteins develops after the subcutaneous and intracutaneous BCG injection. Injection of BCG causes significant increase (6 fold) of the number of macrophages in the bronchoalveolar lavage. These macrophages do not differ from those are present there before (resident) in their ability to phagocytosis and modulation of the immune response. Aerogenic introduction of BCG induces development of the so-called local immunity including T-cells migration into the alveolar content and enhancement of mediator synthesis by these cells.

      BCG immunization increases the ability of macrophages to interact with T-lymphocytes, which are in need of these antigens. Under the influence of BCG vaccine different types of cells (lymphocytes, macrophages) secrete factors chemotoxic for other cells (neutrophils, macrophages) that plays an important role in formation of resistance to infection. Injection of the low doses of BCG   activates and, on contrary higher doses of BCG suppress normal killers (NK cells).  

        The investigations characterizing the immunosuppressive influence of M.BCG are of special importance as they are the most informative of tolerance to bacterial antigens of all investigations. The systemic infusion (mainly intravenous) of high doses of BCG to animals of different species inhibits reactions of hypersensitivity of the delayed type to tuberculin, synthesis of antibodies to the sheep erythrocytes, proliferative reaction to polyclonal mitogens, alloantigens in the mixed culture of lymphocytes and reaction of grafts against the host and specific antigens, regeneration of cytotoxic T-lymphocytes, ability of lymphocytes to production of helper and enhancing factors in the reaction to alloantigens. This effect is conditioned by the action of nonspecific suppressor T-cells and macrophages and/or inhibiting mediators. 

      In BCG introduction to mice, suppression is brought about by macrophages or T-lymphocytes, or both and B-lymphocytes.

      Indirect data on the role of suppressor cells and mediators in supression of the immunologic reactivity were obtained in people. Suppressor macrophages and T-lymphocytes play the same role in suppression of the immune response to mycobacteria in them (the same as in animals). Antigen specific T-suppressors with a phenotype CD4 (?) are formed in the BCG vaccinated healthy donors; the major histocompatibility complex of restricts the effect of them.

        T-cell-suppressors appear in the leukocyte cultures of the BCG vaccinated healthy donors after incubation with BCG; they do not influence the production of IL-1 by the adherent cells but inhibit synthesis of IL-2 by T-cells. IL-1 does not influence suppression and exogenic IL-2 cancels suppression depending on the dose but not completely. The study of receptors of nonactivated lymphocytes allowed to suppose that suppressor T-cells inhibit BCG expression of the induced receptors for IL-2.

         Thus, BCG vaccination (and injection of other mycobacteria) causes a complex of immunologic changes that to a great extent are conditioned genetically. As this vaccine is widely used for tuberculosis prophylaxis, it should be taken into account that its application may be accompanied by suppression of the immune response.
Immune response to “atypical” mycobacteria. Besides mycobacteria causing tuberculosis and vaccine strains of BCG, there is a great number of the so-called atypical mycobacteria, part of them causes granulema  diseases resembling tuberculosis in their clinical and morphological picture. Moreover, a number of environmental mycobacteria   may infect people and influence their immunity (even without developing disease) that influences the vaccine effect of BCG or the TB course caused by virulent mycobacteria.
          There are different points of view on this issue- from the positive (protective) effect of infection with atypical mycobacteria to “derangement” of immunity.  It, of course, depends on the kind of the infecting microbe and condition of the macroorganism at the moment of infecting. For example, M.kansasii is very resistant to inactivation by macrophages and causes a long-term persisting infection. Sometimes M.xenopi cause areactive, chemotherapy-resistant infection in people, while M.avium (M.intracellulare) causes disseminating infection with suppression of the immune system.

        Till present there is no clear evidence about  interaction of different mycobacteria in the human organism.

        The development of areactivity to such atypical mycobacteria as M.avium and M.simeal is associated with the main role of suppressor macrophages. 

        As all mycobacteria are intracellular parasites, it is very important to know the mechanisms of their interaction with macrophages. M.marinum reproduces in phagolysosomic mouse macrophages, does not kill them and does not lyse the enzymes of lysosomes. Other pathogenic bacteria including M.tuberculosis and M.microti reproduce in phagosomas and prevent their fusion with lysosomes.

         Different kinds of atypical mycobacteria have antigens cross reacting in the serologic reactions and in reactions of hypersensitivity of the delayed type with antigens of M.tuberculosis and BCG as well as antigens of narrower specialization up to unique determinants. The utilization of monoclonal antibodies (MnAb), T-cellular clones, recombinant DNA, anti-idiotypical reactions resulted in accumulation of new scientific facts.

         In particular their use promotes the solution of such tasks:

a)   mycobacteria typing;

b) selection of the most active protective antigens of narrow specificity;

         c) transport of remedies into those parts of the organism where mycobacteria are present. 

         The latter task is especially important in tuberculosis as antibacterial drugs are used for a long time in this infection, they have a toxic effect on the organism frequently causing intolerance that reduces significantly the efficacy of treatment.

         T-cellular cloning was applied for solution of the above stated tasks, i.e. the study of T-cellular clone repertoire. 

         A method of gene engineering, i.e. the use of recombinant DNA is necessary for getting drugs which are tested according to their effect on the T-cellular clones. Regulation of the immunity by interaction of idiotype –anti-idiotype is directly related with understanding of mechanisms of anti-tuberculous immunity and creation of anti-tuberculous vaccines.

Immunologic spectre of tuberculosis, issues of immunodiagnosis and prognosis. Four main forms of tuberculosis are distinguished depending on macroorganism reactivity, namely:
       1. A reactive form related with microfocal,  limited  tuberculosis, with typical reactions of hypersensitivity of the delayed type to tuberculin in 100% of cases, absence of early and mixed reaction to it, marked suppression of leukocyte migration, rarely detected humoral antibodies to a purified protein derivate of tuberculin (about 5% of cases). Mycobacteria are not found either in sputum or tissues. The reactions in the stem centers of the lymph nodes and other regions where there are plasmatic cells, are weak; in the paracortical zones they are marked. Treatment is effective in 100% of cases.

      2. An intermediate reactive form – focal or microfocal limited tuberculosis with unilateral or bilateral lymphoadenopathy, tuberculous serositis. The typical reactions of the delayed type to tuberculin are found in 30%, early – in 10-15% and mixed – in 50-60% of cases. Suppression of lymphocyte migration is manifested to a less extent than in the reactive form; humoral antibodies to a purified protein derivate of tuberculin are detected in 70% of cases. Mycobacteria are not detected in sputum and they are rarely in the tissues. The plasmatic cell reaction is weak, however    it is marked in the paracortical zone but to a less extent than in the reactive form. Antibacterial treatment is effective in 90% of cases.

      3. An intermediate areactive form – focal or microfocal, chronic disseminated fibrosis-cavernous tuberculosis. Tuberculous lymphoadenopathy and complicated fistulas are observed in this form. Hypersensitivity of the delayed type is expressed in approximately 5%, early reactions – in 15% and mixed – in 80% of cases. Suppression of lymphocyte migration is marked weakly, humoral antibodies to a purified protein derivate of tuberculin are determined   in some 100% of cases, there are mycobacteria in sputum in most cases and always in the tissues; plasmatic cell reaction is marked but it is weak in the paracortical zones. Treatment is effective only in 1/3 of patients.

     4. An areactive form – acute miliary tuberculosis. In this form of the disease all kinds of tuberculin reactions are negative, the same as suppression of lymphocyte migration. Humoral antibodies to a purified protein derivate of tuberculin, mycobacteria in sputum and tissues are determined in 100% of cases. The plasmatic cell reactions are weak and absent in the paracortical zones. Antibacterial therapy is ineffective.

        The given classification reflects correlation of different clinical, morphological, microbiological and immunologic parameters, however, a considerable number of   TB clinical forms do not go into this scheme. First, in the developed countries miliary tuberculosis is found rarely and disseminated form is relatively favourable in the clinical course and immunologic status. Second, hypersensitivity of the delayed type is not observed only in very severe (anergic) tuberculosis (some cases of chronic fibrosis-cavernous process).

       The main point is that tuberculin skin sensitivity taking into account insufficient availability of tuberculin for immunodiagnosis of TB does not reflect the whole scope of changes of specific immunity, particularly T-cellular immunity  that plays a main part in this pathology. The immunologic status should be obligatory considered while examining the patient with TB and administration of the drugs. Development of anergy is especially significant. Mechanisms of anergy differ in different patients being associated with elimination of T-lymphocytes, function of T-suppressors and macrophages-suppressors, synthesis of antibodies and mediators, formation of immune complexes. The influence of different kinds of anergy on the TB course is different. In this connection in 1986 the Soviet authors suggested a classification of immunologic reactivity in patients with TB and its influence on the course of tuberculous process (M.M.Averbah, V.Ya.Gergert, V.I.Litvinov et al). According to this classification the following forms of the immunologic reactivity are distinguished:

       1. No changes of   T- and B-lymphocytes, T-helpers and T-suppressors ratio (immunoregulation index) and disfunctions of T- and B-cells (by their reaction to mitogens, skin tests, level of immunoglobulins). There is expressed skin hypersensitivity of the delayed type and reaction in vitro to antigens of mycobacteria. Anti-tuberculous antibodies are determined in different titres, complement level is normal and the number and function of neutrophils and macrophages are not affected.

        This immunologic characteristic is more frequently observed in primary focal tuberculosis in children and limited forms (infiltrative and focal lung TB) in adults. Cure is possible in 100% of cases.

        2. Moderate impairments of the specific cellular immunity against the background of reduction or absence of skin hypersensitivity of the delayed type, inhibition of reactions to mycobacterium antibodies in vitro. The level of anti-tuberculous antibodies may be high and average. The number of T-lymphocytes and their function are moderately decreased and the amount of B-lymphocytes and levels of immunoglobulins are normal or increased. The neutrophils function is normal or moderately impaired; complement and neutrophils are normal.

         This immunologic characteristic is more frequently observed in relatively favourable course of infiltrative or focal tuberculosis, disseminated   TB (in children and adults), fibrosis-cavernous tuberculosis. Practically all these cases can be cured.

         3. a) Marked suppression of T-cellular immunity, mainly  of T-helpers,   T-helpers/T-suppressors ratio  is reduced due to  the expense of prevalence of the latter, there are considerable disfunctions of T-cells. Inhibition of the specific cellular immunity is observed in a greater or less degree against this background. 

        This immunologic characteristic is observed in unfavourable course of the primary and chronic tuberculosis in children and adults, poor efficacy of chemotherapy and necessity of immunocorrection.

        b) Marked depression of the specific cellular immunity (tuberculin anergy determined in vitro and in vivo). The changes of T-cellular immunity given in the point 3a may be marked in a greater or less degree against this background.

        Clinical manifestations of tuberculosis are similar to those described in the point 3a in this immunologic characteristic.

         c) The immunologic characteristic is the same as described in the point 3b but it is supplemented by the presence of DR2.

         Especially unfavourable course of TB and resistance to chemotherapy is observed in this situation even against the background of immunocorrection. The positive effect of therapy is temporary and not always achieved.

        It should be noted that the condition of B-system might vary in all subgroups of the 3rd group; in some cases   suppressor macrophages may be detected. The complement system and neutrophils are rarely affected.

        The given classification of immunity impairments in TB infection and their influence on the disease course is also schematic and may only give evidence   that  presence of the corresponding immunity impairments (for example,   DR2)   may be a unfavorable  prognostic sign even when the process is initially not severe; it is confirmed by a number of investigations. Besides, carriage of antigen DR2 may be a bad prognostic sign that these primary patients will show low efficacy of chemotherapy.  

        The immunologic studies are also used for evaluation of treatment efficacy by restored immunologic reactivity along with improvement of the clinical status and grounded administration of the immunocorrective drugs. Taking into consideration the predominance of disturbed T-cellular immunity in the clinical course of TB, T-cellular immunostimulators are administered in this disease, first of all, thymic hormones, thymostimulin, thymalin, etc. While using immunocorrective drugs, one should bear in mind that they act upon the immunity and criteria for their prescription should be immunologic, i.e. presence of impairments in the corresponding links of immunity.

        Perhaps immunodiagnostics of tuberculosis is the most important problem. First, it is explained by a number of diseases having similar to TB clinical-X-rays symptom complex. Second, BCG vaccination and infection with atypical mycobacteria and, probably, with other microbes having cross antigens with mycobacteria – causative agents of tuberculosis make it difficult to study the immune response to antigens of tuberculous mycobacteria.

        There are several approaches to solution of this complicated problem:

        1. The study of the ratio of specific immunity and nonspecific reactivity indices: investigation of the condition of T- and B-cellular immunity, specific cellular and humoral immunity and additional nonspecific factors (complement, phagocytic function, etc).

       2. The use of serologic tests in vitro. Though the antigens do not play a protective role in TB, they are, as a rule, synthesized and get into blood and their specificity is higher than that of hypersensitivity reactions of the delayed type. There are already highly sensitive and reproducible microtests of determination of antibodies with automated and computer registration of the results (radioimmunologic test, ELISA analysis). As to obtaining highly sensitive reagents, there are also several approaches:

     - obtaining of monoclonal antibodies. These antibodies may also help to detect the circulating antigens of mycobacteria, for example, after dissociation of the immune complexes, as antigens are rarely determined out of complexes in TB;

    - the isolation of antigens with the help of polyclonal sera and monoclonal antibodies by the method of affinity chromatography and their use for diagnosis;

    - the application of recombinant DNA with the following test of the received proteins with monoclonal antibodies and patients’ sera;

    - the determination of differences in antibody spectre of sera with the help of immunoblotting. The patients with TB are revealed antibodies to different antigen components of complex mycobacterial drug;

    - the use of T-cellular cloning for the study of T-cellular clone repertoire that react to definite antigens of bacteria.      
Chapter 5

TUBERCULOSIS CLINICAL CLASSIFICATION
Whenever formation of the tuberculosis clinical classification depends on achievements of modern medicine. To unify diagnosis and treatment, statistics report and prognosis, we have to group diseases by specific singular sign or some ones.

Order of the Public Health Ministry of Ukraine № 499 (from October, 28, 2003) ratified new classification of tuberculosis, that is obligatory for doctors of all medical fields. It corresponds to the international statistic classification of diseases (ISCD) of the X revision, which has been recommended since 1 January 1993. 

I.  THE TYPE OF TUBERCULOSIS PROCESS

1.Newly  diagnosed tuberculosis – NDTB (date of diagnosis).

2. Recidive of tuberculosis – RTB (date of diagnosis).
3.Chronic tuberculosis - CTB (date of diagnosis).
II. CLINICAL FORM OF TUBERCULOSIS

(codes of the X revision ISCD)
A15. -A16. -    Pulmonary tuberculosis (PTB)
A15. -A16. -    Primary tuberculosis complex

A15. -A16. -    Disseminated pulmonary tuberculosis

A15. -A16. -    Focal pulmonary tuberculosis

A15. -A16. -    Infiltrative pulmonary tuberculosis

A15. -A16. -    Caseous pneumonia

A15. -A16. -    Pulmonary tuberculoma

A15. -A16. -    Fibrosis-cavernous pulmonary tuberculosis

A15. -A16. -    Cirrhotic pulmonary tuberculosis

A15. -A16. -    Pulmonary tuberculosis combined with the dusty professional pathology of the lungs (anthracotic tuberculosis)

A15. -A18. -    Extrapulmonary tuberculosis (EPTB)
A15. -A16. -    Tuberculosis of the bronchi, trachea, upper respiratory tract and other (nasal, oral, pharyngeal)

A15. -A16. -    Tuberculosis of the intrathoracic lymphatic nodes 

A15. -A16. -    Tuberculous pleurisy (including empyema)
A17             Tuberculosis of the cerebral membranes and the central nervous system

A18.0           Tuberculosis of the bones and joints

A18.1           Urinogenital tuberculosis

A18.2           Tuberculosis of the peripherial lymphatic nodes 

A18.3            Tuberculosis of the intestinum, peritoneum, mesenterial lymphatic nodes

A18.4            Tuberculosis of the skin and subdermal fat
A18.5            Tuberculosis of the eye
A18.6            Tuberculosis of  the ear

A18.7             Tuberculosis of  the adrenal glands
A18.8             Tuberculosis of  the other organs  and system of known localization
A19               Miliary tuberculosis

A18               Tuberculosis of unknown localization

Comment: Pulmonary tuberculosis, tuberculous pleurisy, tuberculosis of the intrathoracic lymphatic nodes,  tuberculosis of the bronchi, trachea, upper respiratory tract and other (nasal, oral, pharyngeal) refer to tuberculosis of the respiratory organs.
III. TUBERCULOSIS PROCESS CHARACTERISTICS.

1.Localization of damages:

Pulmonary form is estimated by name of separate lobes, numeration (name) of segment, if tuberculosis occurs in other organs – then with the use of anatomic classification.

2.The presence of destruction
(Destr +) – the present destruction
(Destr -) – the absent destruction
The phase of tuberculous process should be found out optionally:
-Infiltration, disintegration, dissemination

-resorption, consolidation, scarring, calcification.

3.Ethyological confirmation of tuberculosis diagnosis

(MBT+) bacteriological confirmation is present (code A15)

(M+) positive results of the smear investigation on acid-fast bacteriae;
(K0) culture investigation were not carried;
(K-) negative result of  culture investigation; 

(K+) positive result of  culture investigation; in this case it should be difined:


(Resist 0) the resistancy to the drugs of the first rank was not investigated;
   (Resist -) the resistancy to the drugs of the first rank was not defined;

   (Resist +) (the abreviation of the first rank antituberculosis drugs)  the resistancy to the drugs of the first rank was defined;


(Resist II 0) the resistancy to the drugs of the second rank was not investigated;

   (Resist II -) the resistancy to the drugs of the second  rank was not defined;

   (Resist II +) (the abreviation of the second rank antituberculosis drugs)  the resistancy to the drugs of the second rank was defined;

(MBT-) bacteriologic confirmation is absent(code A16), in this case it should be cleared up:


(M0) the smear was not investigated;


(M-) negative result of  smear investigation;

(K0) culture investigation were not carried;

(K-) negative result of  culture investigation; 

(HIST0) histological investigation was not carried;
(HIST-) is not confirm by the results of  the histological  investigation (code A16)

(HIST+) confirm by the results of  the histological  investigation (code A15)

IV. COMPLICATIONS

Complication of the pulmonary tuberculosis: hemoptysis, pulmonary bleeding, spontaneous pneumothorax, pulmonary deficiency, chronic pulmonary heart, athelectasis, amyloidosis and so on. 

Complication of the extrapulmonary tuberculosis: bronchial stenosis, empyema of the chest, fistulas (bronchial, thoracic), renal insufficiency, sterility, amyloidosis  and so on.

V. CLINICAL AND DISPANSERY CATEGORY OBSERVATION OF THE PATIENT

Category 1 (Cat.1)

Category 2 (Cat.2)

Category 3 (Cat.3)

Category 4 (Cat.4)

Category 5 (Cat.5): group 5.1; group 5.2; group 5.3; group 5.4; group 5.5.

VI. THE EFFICENCY OF THE TUBERCULOSIS PATIENT TREATMENT
1.The effective treatment

1.1.The patient is completely cured

1.2.The stop of MTB excretion

2.The finished treatment

3.Noneffective treatment

4.The interrupted treatment

5.The treatment is continued

6.The patient has gone away/ transmitted

7.Lethal outcome.


VII.  TUBERCULOSIS OUTCOMES (B90)

Residual changes after the treated pulmonary tuberculosis: fibrous, fibrosis-focal, bullosis-dystrophic, calcinates inside the lungs and lymphatic nodes, pleuropneumosclerosis, cyrrhosis, results of the surgery operation (indication of  its name and date) and others;

Residual changes after the treated extrapulmonary tuberculosis: scarificational changes in different organs with their outcomes, calcification, results of the surgical operations (indication of its name and date)

Chapter 6

  TUBERCULOSIS DIAGNOSIS

Some features characterize the examination of patients with TB. Attention should be paid to symptoms particular to tuberculosis. X-ray examination is important, it helps to specify the character and localization of a defeat. The physical methods of research and clinical supervising are helpful too.

Diagnostics of tuberculosis includes anamnesis, survey, palpation, percussion, auscultation, laboratory, X-ray, functional and instrumental methods.

Problem of clinical research - revealing not only significant, but also smaller symptoms of disease. At extra-pulmonary forms of tuberculosis  common signs stipulated by tubercular intoxication, local manifestations of disease are found also. At study of an anamnesis it is necessary to deliver a number of mandatory questions: about availability or absence of tuberculosis in family, trade and professional hazard, about the previous illnesses.   Information about on a residence of the patient, financial and home  conditions, lifestyle and habits, level of culture is also very important. The physical methods of research should include a comparative and purposeful careful percussion and auscultation. During the auscultation of the affected zone the patient should breathe more deeply, cough at the end of an exhalation check for the rales after coughing. Search of microsymptomatology is conducted. And quite often such research allows to define those or other signs, which can be used at clarification of the diagnosis.

Laboratory methods. The revealing of MTB in various pathological material from patients is of great importance for the diagnosis of TB. The detection the TB agent is the basic and indisputable criterion indicating the particular nature of disease. 

The revealing of MTB in pathological material is made by bacterioscopic, bacteriological and biological methods. Except for sputum, objects of search for MTB can be also urine, feces, spinal fluid, exsudation from cavities, pus, discharge of wounds, bioptates of various tissues.

The basic method of revealing MTB is bacterioscopic. In many countries it is widely applied not only to diagnostics, but also for revealing TB infected persons at screening inspections of the population.

For the  direct bacterioscopy slides are stained by  by Ziel-Nielsen. The stained slides are microscoped with an immersion system. MTB are stained in red, and   background and not acid-fast microorganisms - in dark blue colour.

The luminescent microscopy application increases the sensitivity of  bacterioscopic method by 14 - 30 %.  Mycobacterial cells stained by such fluorochromes as auramine 00  or rodamine C are seen in violet or dark blue  The slides research with the help of a luminescent microscope. MTB glow with a yellow colour on a dark background.
The minimal amount of MTB detected by bacterioscopy is 100,000 microbes. Smaller number of mycobacteria may not be detected by microscopy and lead to   false-negative test result. Flotation and sedimentation methods are used for concentration of microbial cells in a smaller volume.

Bacteriological method of MTB detection consists of isolation of Mycobacteria on nutritive media.  Sputum is processed before inoculation by sulfuric acid or other chemicals in order to suppress the growth of  nonspecific microflora. A standard medium for cultivation MTB is the  Lowenstein-Jensen egg nutritive medium. Egg medium II, offered by E.R. Finn is popular too. There are also semi-liquid and liquid media. The growth of culture takes normally up to 90 days.The minimal amount of Mycobacteria revealed by  this test is  20 - 100 bacteries in 1 ml of a sputum . Drug susceptibility testing follows bacteriological tests.

Quite often bacterioscopied MTB do not grow on media due to the loss of ability to reproduction under the influence of chemical preparations.

The biological method consists of infection of guinea pigs, which are very sensitive to MTB. This method may be  applied for identification not only typical, but also   biologically changed MTB forms  as  L-transformed and ultramicroscopic forms in particular. Besides this method is a basic tool for the definition of MTB type, their virulence and pathogenosity of atypical cultures.
Before injection the sputum is processed with a sulfuric acid  to destroy the nonspecific microflora and centrifuged. The material diluted in an isotonic solution of Sodium chloride is injected subcutaneously in inguinal area, intra-abdominally or into testicle. Approximately   one month after being infected the guinea pigs lymphatic nodes become swollen and the generalized tuberculosis develops.

Among methods of revealing MTB and diagnostics of tuberculosis the biological method was considered to be most sensitive until recently, as the minimal concentration of TB bacteria in sputum sufficient to cause infection in guinea pigs is less than 5 microorganisms per 1 ml. But MBT can loose their virulence. Such micobacteria are alive, can grow on mediums, but do not cause diseases in experimental animals. Various methods of microbiological research should be used too.

Polymerase chain reaction and ELISA  (immunoenzyme tests) are modern sensitive methods of TB laboratory diagnosis.

Blood tests. In  blood no expressed changes are found. The hypochromic anemia is characteristic  only for patients with the widespread process and expressed intoxication or at repeating pulmonary bleedings. The changes of number of leukocytes and leukocyte formula of a blood occur mainly at acute processes and disintegration of a pulmonary tissue. Moderate leukocytosis, shift to the left of a blood count, lymphopenia, monocytosis are found usually. ESR is increased at active tubercular process. 

The biochemical methods allow evaluating a status of systems of a humoral regulation and separate parts of exchange processes, functional status of endocrine and parenchymatous organs. 

At an acute phase of tuberculosis inflammation albumin and globulin  ratio  decreases, levels of fibrinogen and sialine acids in  plasma increase, C-reacting protein appears.

Combination of tuberculosis with diabetes mellitus is often enough, in these cases it is essential to define level of sugar in blood.

Estimation of main systems of immunity status, determination of their cellular structure, and also the degrees of development of particular immunological responses can help in solution of some problems in clinic of tuberculosis: degree of  process activity, character of progress of disease, differential diagnosis. A set of immunological methods is used for the evaluation of the patient’s immune status, such as  quantitive analysis of T - and B- lymphocytes   and their subpopulations ,determination of the functional activity of immunocompetent cells, determination of sensitized B- and T - lymphocytes or their products (mediators and antibodies).

Urine tests. For pulmonary tuberculosis   urine tests usually does not give the essential diagnostic information, but sometimes reveals serious complications of a basic disease (for example, amyloidosis of kidneys). In case of tuberculosis of kidneys  urine contains protein, leukocytes, quite often one can discover erythrocytes, and also MTB.

X-ray examination. Among methods used in diagnostics of tuberculosis, the leading role belongs to x-ray examination. It is cheap, informative, objective and applicable at early stages and during development of disease. At any  diagnostic approach using irradiation it is necessary to be guided by the rule: the minimum complex of x-ray techniques should give maximum information. Possibilities of classical X-ray method answer to such request.
The roentgenograms in direct and side projections give the important diagnostic information. The roentgenograms in side projections are necessary for determination of localization of pathological process in lobes and segments , revealing of changes in interlobar areas and behind shadows of heart and diaphragm. 

The level-by-level X-ray examination (tomography) is one of the basic methods of diagnostics, particularly of tuberculosis. The high-quality tomograms give the additional information about character and localization of the centers, caverns, about a status of bronchi and large pulmonary vessels. The plan of tomographic research is completed after general x-ray examination: projection, mode of pictures, depth and number of layers and the need in tomography itself are evaluated.

Variety of tomography is zonography - thicker layer of a pulmonary tissue is analyzed.

The photoroengenography is widely applied in screening inspections of the population. In comparison with conventional X-ray it allows faster result, reduce of costs of film and its processing, to facilitate a storage of archive of roentgenograms.

Some methods of X-ray and tomography examination belong to  history now. In the greater degree it refers to X-ray functional methods (slotted kymography, electroroentgenokymography, some kinds of respiratory functional tests), and also to some methods of a tomography (simultaneous, transversal, multi-vector). The listed methods are not popular confession because of unsufficient diagnostic value and  relatively large irradiation dose . Electro-x-ray and tomography are not popular in pulmonogy. Recently more informative computer tomography or brand new radioisotopic  or ultrasonic methods have been developed.

The X-ray visual examination which has played a significant  role at early stages of development of a phthisiology, has not lost importance. However from the basic diagnostic method it  turned to functional method. It may be applied after receiving the X-ray results. The possibility of poly-position and multi-projection examination helps to specify topography of pathological areas and to evaluate the function of organ. Visual X-ray examination helps to define  the position of pathological tissues to bones of thoracic wall, pleura, pulmonary tissue or  mediastinum. It is possible to reveal a small amount of liquid or air in pleural cavity and to specify their localization.

Simetimes for differential diagnostics  X-ray contrast methods are used: bronchography, fistulography, angiopulmonography, pleurography, intravenous urography, retrograde pyelography, cystography.

The X-ray computer tomography is the newly developed way of image processing. The apparatus works on a principle of scanning as an axial tomograph and makes transversal cuts. In diagnostics of diseases of lungs it is applied for an estimation of sub-pleural changes, pleural affections. In some cases   it is possible to detect interstitial and parenchymatous diffusion or local changes invisible on X-rays images.

New method of irradiation diagnostics is the resonance computer tomography. Image processing is similar to a computer tomography. However the picture is received by radio-frequency impulses in constant magnetic fieldIt is possible  to receive cuts not only in axial, but also in frontal and saggital planes. It is possible to study the functional status of respiration system, their ventilation and vasculation by radioisotopic methods.

Clinical radiological biochemistry is a new perspective direction in radial diagnostics. It allows to analyse  processes of absorbtion and removal of substances in a human organism. 

Thermography  registrates a natural thermal irradiation of a human body surface. The instruments for registration of a radio emission of the person allow defining temperature of formations deep in the body.

The instrumental methods   are used widely. Endoscopy of bronchi is the main one, as in most cases it is combined with the number of additional biopsy surgical methods. Modern bronchology possesses the large number of endobronchial diagnostic manipulations for determination of various pathological processes in bronchi, and in pulmonary tissue. With the help of these methods it is possible to visualise changes both in large, and in small bronchi, and also to take biopsy material in the following ways: direct forceps biopsy, sponge biopsy, catheter biopsy, trans-bronchial pulmonary  biopsy. Besides it is possible to conduct diagnostic broncho-alveolar lavage.

Thoracoscopy (examination of pleural cavity) was widely used for examination of a pleura and lungs in patients with an artificial pheumothorax earlier. Now possibilities of thoracoscopy have extended due to perfecting of toolkit. Now diagnostic thoracoscopy is rather widely applied at pleurites and other diseases of a pleura, spontaneous pheumothorax, diffuse diseases of lungs.

The surgical methods of biopsy allow receiving material for histology analysis There are various methods of a biopsy: transthoracic needle biopsy, pre-scalenic biopsy by Daniels, open biopsy of lung, mediastinoscopy, mediastinotomy.

The evaluation of the functional status of lungs is one of the basic directions of the functional examination. It is performed at various stages of development of the process, it promotes detection of initial manifestations of violations of the respiratory function, clarification of the qualitative and quantitative characteristic of the expressed functional disorders, analysis of pathogenetic mechanisms of such disorders. Its results   are widely used at an estimation of physical and professional serviceability, selection for surgical operations and determination of the indications to functional - rehabilitation therapies.
Tuberculinodiagnostics. Tuberculin reaction is based on the interaction between tuberculin and antibodies fixed on T-lymphocytes. The   “antigen-antibody” complex activates lymphocites which produce lymphokines. The latter damages the microorganism cells and cause the release of biologically active substances which promote the development of infiltration in the skin. The tuberculin reaction is pathomorphologically characterised by tissue oedema within the first 24 hours at the plaсe of tuberculin introduction and within 72 hours by mononuclear reaction with the numerous hystocytes. In the hyperergic reactions with tissue necrosis there are elements of specific inflammation – the ephitelioid cells.

Tuberculin was obtained for the first time by outstanding German scientist R.Koch in 1890. The obtained tuberculin was called “the old Koch’s tuberculin” or “ATK” (Alt Tuberculin Koch). This is a filtrate of 6 – 8 –weeks’ old culture of mycobacteria of the human and bull type grown on meat-peptone glycerin broth sterilized by the flowing steam for an hour and evaporated up to 1/10 of the volume at the temperature of 900 C. Isotonic sodium chloride solution with 0.25%ethanol added was used as a preservative. Tuberculin consists of proteins, polysaccharides, lipids, nucleic acids of mycobacteria and as well as of peptones of the broth where mycobacteria have been grown. Peptones may  cause the nonspecific pyrogenic reactions. Tuberculin belongs to the gaptens class. 

The main demands to tuberculin are its specificity and standard activity. Only 1% of the mixture represents  the active substances, other 99% are ballast  components. Dry tuberculin PPD-L, (S-), (Protein Purified Derivative) is more specific preparation.. It was obtained by F. Seibert in the USA in 1934 and it was called PPD-S. In 1940 Seibert and Glenn prepared a large amount of dry purified tuberculin PPD-S which was approved by the World Health Organization in 1952 as an international standard for dry purified tuberculin. In the USSR dry purified tuberculin was obtained by M.A.Linnicova in Leningrad Institute of vaccines and serain 1939. This institute started the large-scaleproduction of PPD-L in 1954.

Tuberculin PPD-RT23 is widely used all over the world. One unit of this tuberculin corresponds to approx.three International units of PPD-S. Two units of RT23 are usually used for diagnostics or examinations.

PPD-L contains 0.005% of twin-80 as a stabilizer and 0.01% solution of quinozole as a preservative. Its activity is indicated in the international tuberculin units “TU”. It is a transparent colourless liquid made by the dilution of the tuberculin powder in the stabilizing solvent.

In 1954 WHO confirmed international tuberculin unit (TU) for PPD-S (1TU contains 0.00002 mg of pure preparation and 0.00008 mg of buffer salts as an additive). In the USSR the national standard of pure tuberculin was confirmed with the international unit of activity 0.00006 mg in 1963. 
Application of the ready-to-use tuberculin solution in ampoules is very important for uniformity and accuracy  of tuberculinodiagnostics. In 1965 in the USSR the pure tuberculin solution was obtained and standardized according to the international one.

The international unit is the quantity of tuberculin, which can be introduced without danger to cause strong reaction in the tested group and which is able to reveal 80-90% of the positive reaction of spontaneously infected persons.  

Today the following tuberculins are produced in Ukraine for practical and research work:

1. ATK (Alt Tuberculin Koch) containing 1.0 mg of the liquid preparation with the activity of 10000 TU in 0.1 ml.

2. Dry pure tuberculin – derivate obtained by Linnicova in powder in ampoules with 50000 TU.

3. PPD-L in standard dilution with activity of 2 TU in 0.1 ml with 50 doses (5 ml) in the vial or 30 doses in the ampoules (3ml).

4. PPD-L in standard dilution of 5 and 100 TU in 0.1 ml with 50 doses (5 ml) in the vial.

The preparation can be kept for 12 months at the temperature from 0  to +4 0C.

As it was above mentioned, tuberculinodiagnostics is a biological test based on the specific ability of tuberculin to cause inflammatory allergic reactions of the delayed type in the organism of human beings and animals sensibilized by TB mycobacteria  . These reactions have different qualitative and quantitative manifestations.

There are following types of allergic reactions in the tuberculosis infection: hyperergy– an increased reaction to tuberculin; normergy – moderate reaction; hypoergy – a weak reaction and anergy – absence of any reaction. Anergy can be positive when the infected organism has high immunologic reactivity; as a result of it the tuberculin tests which, have been positive before turn into negative ones. It also can be negative when the tests which have been positive before turn into negative as a result of the acute decrease of immunity (meningitis, miliary tuberculosis). The intensity of tuberculin reaction depends on many factors. They are virulence and the massivity of the infection, the degree of the natural resistance, functional condition of the nervous and endocrine systems, life conditions, etc.

The following tuberculin tests were suggested for tuberculinodiagnostics:

 1. Skin Moro test;

2. Skin Pirquet’s test;

     3. Graded test of Grinchar-Karpylovsky;

 4.  Intracutaneous Mantoux test;

5.  Subcutaneous Koch’s test;

     6.  Hematotuberculin tests;

a) Bobrov’s test;

b) Mikhailov’s test;

c) Rabukhin-Joffe test.

     7. Immunotuberculin tests:

a) RBT – test with tuberculin;

b) Determination of the immunoglobulins before and after the tuberculin provocation.

c) Reaction of damage of neutrophils and leukocytolysis disturbances of the formation of patches and tuberculin hemolysis.

                                 Mass Tuberculinodiagnostic
      Mass tuberculinodiagnostics is conducted with intracutaneus Mantoux test with 2TU or ppd-l Mass tuberculinodiagnostics is carried out for: 1) fast detection of the patients with tuberculosis;

2) revealing the infected persons at high risk for the disease (primary infection with hyperergic reactions on tuberculin);

3) selection of groups of  persons who should be subjected to revaccination with BCG vaccine.

 Mass tuberculinodiagnostics is carried out as following:

1. Groups for examination are selected taking into consideration contraindications.

2. Preparation of instruments. 

3. Technical conduction of the test. 

4. Evaluation of the Mantoux tests result 

5. Implementation of medical and prophilactic measures based on tests results

     In the organized groups mass tuberculodiagnostics is carried out by special group of medical professionals (doctor and 2 nurses), formed in polyclinic. To avoid the influence of season and other factors on sensitivity to tuberculin tests should be conducted at the same period of each year, better in autumn.  Tuberculinodiagnostics must be conducted in 3-4 weeks after any vaccinations and in 4-6 weeks after acute infectious disease.

     In order to reveal tuberculosis annual Mantoux test diagnostics  should be  done for  all healthy children without contraindications, starting from I year of life till the age of 12-14 (depending on epidemiological situation in the region). Contraindications to tuberculin Mantoux test are acute infection diseases, chronic infectious-allergic diseases (rheumatism, bronchial asthma,) idiosyncrasy, skin diseases, epilepsy.

The following materials and instruments are necessary to carry out mass examination: 

1. Pure tuberculin in standard dilution with activity of 2TU in 0.1 ml; I flask for 25 persons or 1 ampoule for 15 persons.

2. Special tuberculin syringes (one ml in volume) and needles No 0415; one syringe and needle for each person.

3. Alcohol 70%.

4. Cotton wool.

5. Millimetre ruler made of transparent plastic. 

     Before carrying out the test it is necessary to get acquainted with the "Instruction to the application of pure tuberculin in standard dilution" which is enclosed in each tuberculin pack.

The Procedure of Manloux Test With 2TU of PPD-L Tests  and Evaluation of its Results

Intracutaneous Mantoux test is performed as follows:

1. Remove the central part of metal cap of bottle rubber cork and wipe it with alcohol.

2. Pierce the rubber cork with sterile needle and take 0.2 ml of tuberculin into the syringe, leaving the needle in the bottle till complete expenditure of tuberculin but not more than for 3 hours.

3. Remove the air bubbles and excess of solution out of the syringe, leaving exactly 0.1 ml of tuberculin in the syringe.

4. Put the needle on the syringe in such a way, that it shear and scale points are placed at the same level.

5. Wipe the middle third part of the forearm with alcohol (in the even year in the right one, in the odd year, in the left one), fixing the skin inject the needle end in the epidermis in such a way, that its shear should disappear under its thin layer.

6. Inject 0.1 ml solution of tuberculin.

7. The papula with "lemon crust"  surface, 6-7 mm in diameter will appear if the test is made correctly .

8. Measure the diameter of infiltration in 72 hours using transparent ruler.

     The reaction is evaluated using both quantitative and qualitative parameters. Quantitative parameters include the size of infiltration in mm, qualitative ones - the colour of infiltration,   vesicles appearance, lymphangoitis, necrosis and secondary efflorescences. There are the following reactions in quantitative evaluation:

- the negative one - there are no manifestations except injection reaction;  
-doubtful one - hyperemia of any size or the infiltration up to  4 mm in size;

· the positive one - the infiltratio size  is more than 5 mm. 

     The following reactions are considered to be hyperergic: with the infiltration sizes more than 17 mm in children and teenagers; in adults - with the size of 21 mm and more and also with any size of the infiltration but with vesicle-necrotic reactions, lymphangoitis, eruptions. While evaluating tuberculin reactions one should take into consideration the factors, influencing  their intensity. The decreasing of the sensibility to tuberculin may be due to measles, whooping cough, scarlet fever, malaria, cancer, lymphogranulomatosis, sarcoidosis, myxoedema. The increasing occurs in bronchial asthma, rheumatism, Basedow’s disease, the flu, exacerbation of chronic diseases.
Evaluation of the variants of different sensibility to tuberculin based on the results of Mantoux test with 2TU of PPD-L.
     In daily dynamic observation for the character of sensibility to tuberculin, the primary infection can be diagnosed: it is detected if a negative in the previous year reaction turns into a positive one in the nonvaccined with BCG persons or if a positive reaction appears at first in two or more years from the moment of vaccination or the reaction size increases by 6 mm in a day or more in the vaccinated persons.

     In conditions of mass vaccination and revaccination with BCG the serious difficulties can appear in termination of allergy character: it is necessary to carry out the differential diagnostics between postvaccine and infection allergy. The following factors should be taken into consideration: contact with tuberculous patient, terms of vaccination (revaccination with BCG), multiplicity of vaccinations, terms of allergy development after vaccination, the character of local vaccination signs, character and dynamics of tuberculin tests, health condition of a child. Allergy after intracutaneous introduction of BCG vaccine observing the technique of vaccination occurs in the majority of people and it can persist for several years.
Differential-diagnostic Signs of Postvaccine and Infection Allergy

	Information of anamnesis and the tests


	Postvaccine allergy
	Infection allergy

	Contact with the patient with tuberculosis.
	It is absent more often.
	 There can be indication of the contact with tuberculosis patient

.

	Mantoux test with 2TU.
	The negative reactions are characteristic, but sometimes they are positive ones with infiltration till 11 mm.
	Infiltrations of 12 mm and more. Reactions with infiltration of 17 mm and more inform us about infection allergy.

	Character of infiltration.
	It is flat, doesn't rise above, not clear by outlined with bad contours, it quickly dies away, no exudate, no long pigmentation. Weakening of reaction in a year and more is characteristic.
	Bright, clear by outlined, high infiltration; the reaction increases in 2-3 days there can be exudate,lymphangites are possible, pigmentation persists, sensibility 

 to tuberculin increases.

	Clinical symptoms of intoxicaition.
	Absent.
	Can be observed.

	Reaction of the lymphatic nodes.
	Is absent or is marked moderately
	Micropolyadenitis.


Usually postvaccine allergy develops in the first year after vaccination (revaccination) with BCG. Majority of children and teenagers have positive Mantoux reaction with the infiltration size of 5-11 mm. In these case infiltration is flat, doesn't rise above the skin, not clearly outlined, quickly dies away, doesn't leave the pigment spots. There are no clinical manifestations of intoxication. A tendency to weakening of Mantoux reaction is characteristic in a year and more after vaccination. The indication of the contact with tuberculous patients is the most important fact, that confirms infection. Significally more late term of appearance of the positive Mantoux reaction, its more marked (infiltration more than 11 mm) with clinical signs of the disease is evident of the primary infection. It should be remembered that if the sign of BCG vaccination is absent or scar sizes are 1-2 mm postvaccine allergy in the majority of children is very weak and it quickly dies away. If there are difficulties in the differential diagnostics of such children, these children should be observed in dispansary in «zero» group of register for a term of 6 months, after that it should be decided: whether the child is taken off the register or he is transferred to other groups of dispansary register with further prescribtion of chemical therapy (clinical forms of tuberculosis) or chemical preventive measures.

      It's obligatory to remember that the revealed persons with negative tuberculin reactions are subjected to revaccination in a definite periods of time.

      Mass tuberculinodiagnostics is completed with the analysis of the results, evaluation of epidemiologic situation, carrying out of preventive measures among the examined groups. 

      Besides mass tuberculinodiagnostics Mantoux test with 2TU of PPD-L is used in tuberculous clinics:

· for allergy detection in tuberculous patients in dynamics;

·  for differential diagnostics of tuberculosis with non-specific pathology.

Clinical Tuberculindiagnostics
Besides Manloux test with 2TU of PPD-L Mantoux test with different tuberculin dilutions is used for clinical diagnostics in dispansaries and hospitals. PPD-L and ATK, graded skin test, subcutaneous Koch test, haemotuberculin and immunotuberculin tests are used, too. 

In clinical conditions  the graded skin test was also used. It is the modification of  Pirquet test. Unlike the latter, graded skin test is carried out with tuberculin  test of different concentrations. According to the technique, suggested by N.N.Grinchar and D.A.Karpilovskiy (1935), four different tuberculin solutions are put on the skin of the  internal surface of the forearm by drops. These solutions are: 100%, 25%, 5%, 1% and the fifth drop - 0.25 solution of C6H5OH. Skin scarification is made by variolous pen through the drops, starting from the control solution moving upwards and coming to the undiluted tuberculin. When white cylinders appear around scarification it means that tuberculin is absorbed. Reaction is checked in 24, 48 and 72 hours, measuring the diameter size of the infiltration. Reaction to 4 dilutions may be different: sizes of the infiltration and the degree of correspondence to the solution concentration can be various. The graded skin test will be adequate in the healthy infected with tuberculosis persons, i. e. the reaction intensity decreases. Sick men with tuberculosis, especially in acute forms as well as in chronic ones, may have nonadequate reaction: less dilution can cause more strong (paradoxical) reaction, and also there can be reactions of the same intensity to all dilutions. 

Examination of the child in the hospital or in the dispansary was often started with the graded skin test. If it was negative, it's necessary to use Mantoux test with 2TU of PPD-L. Today the graded skin test is used mainly in extrapulmonary localization of the process (ocular tuberculosis, tuberculous mesadenitis, etc.). Mantoux test with lower tuberculin concentration is used mainly for detection the threshold of sensibility of the organism to tuberculin for differential diagnostics and tuberculinotherapy.

.
The subcutaneous Koch test is more sensible than Mantoux test. Its application is indicated in clinical conditions in cases of differential-diagnostic difficulties, mainly in the adults. In children subcutaneous  Koch test is used rarely in dose of 10 TU of PPD-L (only alter negative Mantoux reaction with 2TU). Local, general and focal reactions may be observed depending upon the organism’s state and the used dose of tuberculin. The local reactions is characterized by an appearance of infiltration by a size of 10-20 mm in 48-72 hours. The general reactions is characterized by increase of body temperature, weakness, aggravation of the general condition in 6-12 hours after subcutaneous inoculation of the tuberculin. Focal reactions is the exacerbation of tubercular process in the focal (an appearance of cough, the infiltration around the foci in the lungs, an increase of the lymphatic nodes in cases of specific lymphadenites etc.).

           Koch test is especially sensitive in the case of eye tuberculosis, therefore it is made very carefully.

Chapter 7

 TUBERCULOSIS OF THE RESPIRATORY ORGANS
Primary tuberculosis. A human is usually subjected to tuberculous bacteria for the first time when he or she is at an early age. Tuberculosis affects the organism in general from the very beginning and its localization in the organs is only a part of this process.


The function of all organs and systems is put in disorder, clinical manifestation of those disorders (tuberculous intoxication) can be expressed in different degrees.


The clinico-morphologic manifestation of the primary infection  of tuberculosis is usually called primary tuberculosis. Primary tuberculosis develops only in 7 – 10% of initially  infected patients, more often children, in other people the infection only manifests as a virage of tuberculin tests. The progress of the disease, as well as the progress of any infectious disease, depends on dosage of the infection, its virulence and the state of macroorganism. It is generally considered nowadays that most often the infection (Mycobacterium tuberculosis) gets into the organism through the respiratory tract, more rarely by the alimentary way, through the skin, mucous membranes of the eyes. The infection, getting into the organism from the environment, penetrates into the blood circulation system. The so-called transitory bacteriemia develops. In this period   mycobacteria accumulate in the organs   containing many blood vessels: the liver, spleen, bone marrow. Tuberculosis mycobacteria are able to persist in organs, causing no changes in them (latent microbism)  for 3 – 8 weeks. As a rule, it corresponds to the incubation, preallergic period, i.e. from the moment of the infection to the manifestation of the first positive tuberculin test – virage. The absence of the clinical manifestations of the primary infection can be explained by a high level of nonspecific and specific resistance to tuberculosis, developing as the result of antituberculosis vaccination (BCG). The organism copes with the tuberculous infection passing through the period of the appearance of «small» nonspecific reaction together with the specific inflammation or paraspecific tissue processes. They can be observed in the lungs and lymphatic nodes, in the heart, kidney, liver, synovial mucous membranes and result in the development of sclerosis.

The most frequent form of primary tuberculosis is bronchadenitis, progressing without caseous necrosis of the lymphatic nodes  in the most cases. In case of a lower resistance and   a massive reproduction of mycobacteria in lymphatic nodes, a specific inflammation with the formation  of caseous necrosis   develops.

Primary tuberculous affect can also be formed in the lungs in primary tuberculosis. This affect is of has pneumonic character with caseation in the center and the peripheral area of inflammation around, it is followed by specific damage of regional lymphatic nodes with the «path» of damaged lymphatic vessels between them.

During healing peripheral inflammation resorbs, the focus  consolidatesand, encapsulates, calcium salts are deposited.

In case of   primary tuberculous complex progressing a  complicated development with pleural effusion, formation of caseous necrosis in pneumonic focus and acute pneumogenic cavern is observed. 

The progressive development of  primary tuberculosis may be followed by   hematogenic dissemination, which leads to  miliary tuberculosis.

Thus,   the period of primary TB infection may be followed by a spreading of  infection  via lymphatic and blood vessels (bacteriemia) resulting in the  formation of foci of  specific inflammation in different organs and tissues.

The reverse development of the primary specific inflammation may be followed by the complete resorption but more often we observe the fibrotic transformation and calcination. Such an outcome is not a complete heal because in the calcinates, especially in cases of unproportional calcination, live MTB remain. Secondary tuberculosis starts with the reactivation of the process in these foci and it is characterized by the local damage of the organ. In pathogenesis of the secondary tuberculosis postprimary foci take much importance.
Tuberculosis Intoxication
Intoxication symptomocomplex in children with the «virage» of tuberculin test was called tuberculosis intoxication. Tuberculous intoxication is a clinical syndrome comprising  of a number of functional disorders of the organism (paleness, sluggishness, drowsiness, irritation, anorexia, lacrimation, subfebrile temperature) in children with the virage of tuberculin test, in conditions when even a thorough clinical and X-ray examination are unable to  to find any local  changes in tissue and organs. The altered specific reactivity in tissue and organs is sometimes followed by paraspecific reactions (nodular erythema, rheumatoid arthritis Ponce, conjunctivitis or keratoconjunctivitis, hypertrichosis, micropolyadenitis). In such children, the enlargement of the liver, sometimes the spleen can be observed. In blood   lymphocytosis (may be lymphopenia), leukocytosis, shift to the left of a blood count, an increased erythrocytes sedimentation rate is observed.  Chest X-ray examination reveals no specific changes  . Sometimes it is possible to observe an increased lung pattern next to the root area.

In the prolonged tuberculosis intoxication there can be observed: weight and height increase retardation of a child, low nutrition and development of all tissues, long, narrow and flat thorax, constantly bad appetite, anemia.

Tuberculosis in parents or close relatives as well as  bronchitis, pneumonia, pleuritis are may be often found in anamnesis. 

Frequently tuberculosis  intoxication can be observed in preschool or elementary school children. Usually the first thing parents pay attention to is fast fatique and bad educational progress, bad appetite and frequent temperature rise in  evenings. This all makes parents ask for medical help.

When tuberculosis intoxication is being diagnosed   attention must be paid to the comprehensive examination of a child or teenager to exclude the diseases, which can lead to the similar  syndrome: chronic tonsillitis, cholecystitis, helminthosis and others. 

Primary Pulmonary Tuberculous Complex
A person meets Mycobacteria tuberculosis in childhood. Entering the lungs often by airogenic way, tuberculosis   agent causes the formation of a larger or smaller focus with marked perifocal changes at the entrance site. This focus is called primary focus (affect) or primary tuberculosis infiltrate. Significant perifocal reactions are mainly observed  in the childhood and it is a manifestation of the increased sensitivity of the tissues to tuberculotoxin. This increased reactivity is clearly tracked through the whole childhood, it goes down in teenagers and is very weak in adults.

Primary focus is usually localized directly under the pleura in the lower part of the upper lobe or in the right lung. 

From the very begining the tuberculous process spreads from the primary focus via lymphatic   vessels (causing its walls inflammation-lymphangitis) from a focus towards the lung root.   Here in regional lymfatic nodes specific inflammation – lymphadenitis develops. Such complex of changes: primary tuberculous focus, lymphangitis and regional lymphadenitis are known as  primary tuberculous complex.

Clinical course of the primary complex. Usually the disease starts with a high temperature that lasts for 10-14 days sometimes even longer. But the general state of the child is satisfactory. Sometimes insignificant catarrhal signs are registered such as reddening of the fauces, cough and nasal cold-symptoms that may be related to allergic paraspecific manifestation in the period of the fresh primary infection. During the first two days typhus, malaria, grippe may be suspected. Later on pathological changes in the lungs appear and the question of acute pneumonia arises. This question may be answered after clinical, laboratory and X-ray examination of the patient.

Examination. The child’s state, except the high fever, is satisfactory. The affected side is delay time in the act of breathing, dyspnea, sometimes the net of subcutaneous veins is well marked on the front surface of the thorax. The net of the skin capillaries (Vidergoferr’s and Frank’s symptoms) is observed in the supraspinal fossas and in the upper part of the interscapular region.

By palpation. Increased vocal fremitus over the inflammatory focus enlarged lymphatic nodes (cervical, occipital, supra- and subclavicular, axillar and inguinal groups) are determined. They are soft, painless, elastic. Such enlargements appear as a result of the lymphoid tissue reaction to the tuberculous intoxication.

Percussion. Intensive dullness of the pulmonary sound is observed over the affected area. Quiet percussion is very important.

Auscultation. Breathing with bronchial sounds with slightly weakened  and prolonged exhale may be heard over the affected areas. Sometimes small-bubbled rales are heard. Dry rales may be heard because of accompaning bronchitis.

Laboratory data. Examination of the lavage water from the stomach, taken in the morning, when the patient is hungry allows to detect tuberculosis mycobacteria. In children Koch’s bacteria are found  rare. But still primary tuberculosis forms are to be called facultative detection.

Changes of the hemogram are quite characteristic. In acute period there are increased erythrocyte sedimentation rate (ESR) (30-50mm/hour), leukocytes 10.0-12.0 x 10 /l, neutrophillosis and neutrophil deviation to the left, lymphopenia. Under the influence of antibacterial therapy the hemogram is guickly normalized. The temperature gradually subsides to subfebrile and persists for a long time. As infiltrative changes are resolved the dullness of the pulmonary sound becomes less both in intensity and extention.

X-ray. In projection of the affected region there is shadowing of the homogenic character that is connected with the pulmonary root. The root is widened and inflammatory changed. The lung pattern is still seen, especially in later period. The affection occupies quite a significant region in the lung – a segment, a few segments or the whole lobe.

One of the characteristic X-ray symptoms of the primary tuberculous complex is a bipolarity symptom that was described by Simenon and Radeker. It consists of the pulmonary focus, glandular focus and lymphangitis connecting them. In the initial acute period the bipolarity is not always revealed. It is better seen at the beginning of resolution stage. K.V.Pomeltsov distinguishes several stages in the X-ray picture of the primary complex:

1. Pneumonic (fig.1).

2. Organization stage. Bipolarity is well seen (fig.2).

3. Induration stage.

4. Petrification stage (fig.3).

The latter is observed 10-12 month after the beginning of the disease. Ghon’s focus is formed during 2-2.5 years sometimes even later. Conseguence of these stages corresponds to the evolution periods of the primary complex which may be observed by a pathalogoanatomist. Usually in the primary tuberculous complex the marked reaction to tuberculin (hyperergic) is present.

All these and paraspecific reaction of the primary tuberculosis (nodous erythema, chronic conjunctivitis, blepharitis, relapsing phlyctens) allow to make the diagnosis of the “primary pulmonary tuberculous complex”.

As it was pointed earlier, primary infiltrates are divided into: lobular, segmentary, lobar are more often at the pre-school age. Along with the described from of the primary pulmonary tuberculous complex (pneumonic), the grippe- and typhus-like, few-symptomatic forms are defined in practice.

M.P.Pochitonova divides the primary complex into two big groups by the severity of the course: smooth course and complicated course.

Primary complex of the smooth course. In the smooth course of the primary complex after the acute period which lasts 2-3 weeks the temperature subsides to subfebrile and remains so for a long time. At the same time gradual resolution of an infiltration in the lung and around the lymphatic nodes and then the induration of both complexes starts. In time by means of proper treatment hemogram becomes better very guickly: erythrocyte sedimentation rate is reduced, leukocytosis disappears, deviation to the left disappears too, the amount of lymphocytes increases. Healing processes are of 3 common types: resolution, induration, petrifaction.

Complicated primary complex. On the one or the other involution stage of the primary complex different complication may occur and then the course becomes prolonged and acguires wave-like character in some cases.

Complications of the primary focus:

Disintegration and formation of the primary cavern with all possible complications for the patient. Its peculiarity is enlargement of the regional lymphatic node.

Affection of the pleura over the zone of perifocal inflammation around the primary focus. Usually costal and interlobar pleurisies develop.

Sometimes when the primary complex is clinically marked by costal pleurisy on the same side only after the exudate resolution the true character of the disease may be revealed with the help of X-rays. In other cases after the infiltrative primary complex development the costal and interlobar pleurisies develop.

Complications of the grandular components of the primary complex. For proper understanding the spreading of the specific process in primary tuberculosis knowledge of the lymphatic node topography has a great significance. In 1903 V.A.Sukennikov (a student at that time later on a professor of Odessa tuberculosis Institute) elaborated the scheme of localization of the lymphatic nodes topography that belong to the respiratory tract (fig.4). This scheme is of great importance even now. According to Sukennikov we differ:

1. Right and left paratracheal lymphatic nodes. 

2. Right and left tracheobronchical lymphatic nodes.

3. Bifurcational lymphatic nodes.

4. Right and left bronchopulmonal lymphatic nodes.

This scheme was supplemented by Engel, Zhdanov and Esipov.

But even now it has not been defined yet which lymphatic nodes are connected by lymphatic ducts with definite parts of the lung.

Possibly the upper parts of the lung are connected with tracheobronchial nodes and the lower and middle parts – with bifurcational.

On of the most frequent complications from the grandular components is:

1. Atelectasis.

2. Hematogenic or lympho-hematogenic dissemination.

3. Asphyxia by caseous masses.

4.Interlobar or mediastinal pleurisy.

Atelectasis may be caused by the enlarged lymphatic node or the caseous mass rupture from the lymphatic nodes into the bronchical lumen with frequent affection of the bronchical wall. It is particularly important to diagnose this complication as soon as possible and provide the corresponding treatment.

Observations of our and foreign authors show that long existing atelectasis may be accompanied by irreversible fibrous processes with bronchoectasis formation that would need further surgical treatment. Proper early complex treatment will prevent the formation of such severe complications. Now we observe hematogenic or lympho-hematogenic dissemination from the root lymphatic nodes very rarely, though such a possibility is always present. Lymphatic nodes are closely connected with the vessel walls and in their inflammation the process may transfer onto the vessel wall and along with caseous masses and Koch bacteria may enter the blood flow.

It should be noted that the lungs are very rich in the blood vessels (the pulmonary artery system and part of the systemic circuulation – bronchial artery system). The lungs are the vascular organ.

Asphyxia by caseous masses that ruptured and caused the tracheal obstruction may be observed very rarely, mainly in babies and weak children. Relapsing infiltrative reaction on the side of the primary complex or on the other side (the connection of the lymphatic nodes of the lung root of both sides was proved by Shtefko) coming from the root of the lung may be often observed. Affected by tuberculosis bronchical lymphatic node may be accompanied by the interlobar (retrograde flow of the lymph) or mediastinal pleurisy. The latter may be caused by transferring of the process to the mediastinal pleura. From the affected lymphatic node, the process may metastize into apical segment (was described by Abrikosov in 1904).

The course and outcomes of the primary complex. Terms of complete healing of the primary complex are about 1.5-2.5 years. In the complicated course it may be longer. Calcification process is typical for healing of the primary complex. During the pre-antibacterial era, healing with calcification was only in 80-85% of all cases and in 15% it was by other types. At present if treated properly the frequency of complete resolution is quite high and the calcification frequency is about 50%. This points out that caseous foci of the primary complex may be subjected to complete resolution in many cases.

In complicated course of the primary complex the late outbreaks and transformation into the chronic primary tuberculosis with marked chronic tuberculous intoxication may be observed. Besides in prepuberty period, the secondary forms of tuberculosis may arise from the primary complex complicated by dissemination. That is why, children that suffered from complicated primary complex, need long follow-up and corresponding treatment for complete recovery.

Differential diagnostics. The primary complex in the infiltration phase in the acute period is to be differentiated from acute infectious disease. Pathologic in the lungs in not evident high fever makes one think of typhus or paratyphus. Absence of the enlarged spleen, leukopenia and comparatively good state of the child and negative Vidal’s reaction in future allows to reject this diagnosis. 

In mild cases the diagnosis of the upper respiratory tract catarrh or grippe is made. Especially when in the early period of the primary complex the catarrhal signs (paraspecific reaction) may be observed. Sometimes there are grounds for diagnosis of pneumonia often the croupous one (because of the high temperature, dullness of resonance, bronchical breathing). Though the prolonged fever, insignificant dynamics of the physical symptoms, absense of the therapeutic effect of the specific medicines for pneumonia makes one reject the diagnosis of pneumonia.

The diagnosis may be defined more precisely on the base of:

1. Anamnesis.

2. Tuberculin tests.

3. Hemogram.

4. Characteristic x-ray picture.

In later period of the primary complex progress the differential diagnostics is quite difficult. It is necessary to remember that the child with positive tuberculin test may be sick with non-specific pneumonia; besides the residual signs of the primary complex are very alike chronic pneumonia. It should be taken into account that patients with non-specific processes have a cough, catarrhal signs in the lungs; besides the process is often localized in the lower segments while in tuberculosis it is mainly observed in the upper or middle segment.

The X-ray picture in pneumonia has more rough net-like interstitial changes and in tuberculosis the inflammatory – parenchymatous changes prevail.

Correct diagnosis is very important because it gives possibility to start specific treatment as early as possible.
Tuberculosis of the Intrathoracic Lymphatic Nodes (bronchoadenitis)

It is  quite a common form of primary tuberculosis. Mainly young children fall ill with it. It develops in the following cases:

1. When the pulmonary component of the primary complex had already undergone the reverse development (may be observed in most patients) and the glandular component is still active there is the possibility that the tuberculosis process will become aggravated.

2. When Koch bacteria enter the intercellular spaces of the bronchioli and alveoli and then with the lymph flow penetrate into regional lymphatic nodes where they precipitate as if on the biological filter. Later on under favorable conditions the inflammation of these lymphatic nodes arises. The last way  of the bacteria entering is possible in mild infection and low resistance of the child’s organism. Such “clear” form of the bronchoadenitis is met in 10-15% of all cases(A.I.Strukov).

3. When  the infection enters the organism through the laryngo-pharyngeal circle and then goes down (it is rarely observed).

It should be underlined that the infection settled in the lymphatic nodes of the lung root may spread along the chain of the lymphatic nodes from the bronchopulmonary and other introthoracic groups up to the cervical(in the upward direction) and to the intraabdominal in the down-ward direction).

Acute infectious diseases that decrease the organism resistence, especially measles, chicken pox, severe form of the grippe, bad hygienic conditions, insuffitient and irrational nutrition may be the triggering factors.

Three clinical forms of bronchoadenitis may be differentiated: infiltrative, tumorous and mild.

Infiltrative bronchoadenitis is characterized by insignificant increase of the lymphatic nodes and well-marked perifocal inflammation around the affected lymphatic nodes. Perifocal inflammation moves out of the pararoot zone rarely.

Tumorous bronchoadenitis is a more severe form of tuberculosis both morphologically and clinically. The sizes of the enlarged lymphatic nodes vary from the cherry up to the pigeon egg size or even more.

In bronchoadenitis the onset may be acute with plenty of tuberculous intoxication signs; subacute – with moderate manifestation of intoxication; with less and even without the intoxication symptoms.

Besides the complaints that were caused by tuberculous intoxication, the symptoms that are explained by the enlarged lymphatic nodes pressure on the adjacent organs may be observed in bronchoadenitis. There are: exhale dyspnea, stridor, pseudo-asthma attacks, bitonal cough (in pressure on the trachea and bronchi), night cough (in biffurcational bronchoadenitis); pressure on the esophagus causes its obstruction and as a result – pains; pressure on the large vessels (azugos and hemiazugos veins) leads to the dilation of the veins on the thorax (Vidergofer’s symptom) and the skin capillaries in the supraspinal regions and in the upper part of the interscapular region (Frank’s symptom). Pressure on the vagus may lead to the complicated symptomocomplex of the cardio-vascular system disturbance, the stomach affection and cough like in whooping-cough. Pressure on the phrenicus nerve may cause it dysfunction (paresis), hiccup, vomiting, cough; pressure on the recurrent nerve leads to the vocal cords paresis (hoarseness of the voice, aphonia).

It should be noted that the constrictive symptoms often arize in small children because of the respiratory tract pliability under the influence of the enlarged lymphatic nodes. Due to pathomorphosis the course of tuberculosis became milder and described symptoms may be rarely observed.

During patient’s examination the dilation of the subcutaneous veins at the front and of the skin capillaries – at the back (Vidergofer’s and Frank’s symptoms) may be often and clearly seen. Paraspecific reactions may be often abserved: conjunctivitis and ceratoconjunctivitis, phlyktens, scrofular, nodosum erythema, as a rule – micropolyadenitis.

By percussion we may reveal loss of resonance in the paravertebral zone and in extended affection – in the interscapular region. There may be Koranii’s symptom: loss of resonance on percussion over the spinal processes of the thoracic vertebrae, starting from the 3rd and lower (direct percussionin direction from the 10th and going upward); Filatov’s symptom – loss of resonance along the breast bone edges in the I- and II intercostal space and paraverterbrally on the 1-3 thoracic vertebraes level.

The auscultation symptom is D’espine’s symptom – bronchophonia in the region of the vertebra, especially clearly defined when whispering the hiss- sounds, starting from the 3rd thoracic vertebra (if nodes are enlarged). 

X-ray examination is very informative because it allows to reveal the increase of shadow and changes of the lung root contours (fig.5). Normally the root is coma-like, 1.5 cm in width with concave side directed to the outside. In bronchoadenitis the root is widened up to 2.5 cm and more and the convex side is directed to the outside. The outside contour is usually not clear in infiltrative and clearer in tumorous bronchoadenitis. Due to the process transition  (by touching) into the bronchus wall and appearance of microperforations, bacterius excretion is possible. The presence of high sensitivity to tuberculin is very important.

The course of bronchoadenitis may be complicated and uncomplicated.

In the uncomplicated course the infiltrative changes around and then in the affected lymphatic nodes are gradually resolving. Then the rest of the lymphatic nodes is saturated with the calcium salts. By X-ray: a few petrifactions may be seen in the roots. This is the recovery, it is stable.

In the complicated course the complications are the same as from the grandular component of the primary complex that was described before.

The course is very prolonged. It may result in clinical recovery or the process may acquire the character of the chronic primary tuberculosis that may last for several years or for the whole life.

In diagnostics and differential diagnostics of bronchoadenitis one should remember that enlargement of the root lymphatic nodes may be observed not only in tuberculosis but also in other diseases: measles, chiken pox, grippe, etc. It is important to remember that some pathologic processes in the lung root may stimulate the enlargement of the lymphatic nodes – tumour of the mediastinum, retrosternal goitre, etc.

In conclusion it is necessary to mention that the correct diagnostics of tuberculous bronchoadenitis becomes possible only by thorough and complex examination of the patient and critical evaluation of all clinical test data and the epidermiologic factors. Reaction of the interlobar and mediastinal pleura that is characteristic of specific affection of the lymphatic nodes, has a definite importance. In all cases of differential diagnostics the positive and hyperergic tuberculin test play a significant role in defining tuberculosis.

Native authors (A.I.Strukov, M.P.Pochitonova) described the intestinal form of the primary tuberculosis – primary tuberculous intestinal conplex. It arises in intestinal contamination. In the final section of the jejunum, by Bauginis valve, a few tuberculous tubercles are formed within the lymphatic follicle. The foci merge and desintegrate. The ulcer is formed. From here, the infection spreads by the lymphatic vessels into the regional (mesenteric) lymphatic nodes. Along the vessels the tuberculous eruptions appear. So, the typical triad is formed: primary focus, tuberculous lymphangitis and regional mesadenitis.

Besides the tuberculous intoxication the complaints of the pain in the stomach, constipation, diarrhea and alteration of the these symptoms may be present.

Other localizations of the primary tuberculosis are rarely met.

Disseminated Tuberculosis of the Lungs

Disseminated tuberculosis of the lungs is a clinical form which is characterized by formation of the numerous tuberculous tubercles of different genesis. According to pathogenesis there are hematogenic disseminated tuberculosis and disseminated tuberculosis which develops due to lympho-bronchogenic spreading of МTB. In hematogenic disseminated tuberculosis foci arise as a result of МТB spreading with blood stream (bacteriemia). More often bacteriemia appears during primary tuberculosis, that is during depressed immunal states and acutely increasing sensibility of the organism. Thus, hematogenic and lymphogenic tuberculosis due to genesis itself, has the middle position between primary and secondary tuberculosis. More often a source of bacteriemia is an active process in the intrathoracic lymphoid nodes. Except bacteriemia the infection massiveness, its virulence, and also a state of macroorganism protective forces play an important role in development of disseminated tuberculosis. Bronchogenic dissemination is rarerly as a separate form. It complicates other tuberculosis forms which have a tendency to progress: fibro-cavernous and others. All group of the disseminated tuberculosis although is united with same pathogenesis, but it is very variety so its clinical manifestation as its prognosis.

There are three fundamental clinical varieties of disseminated tuberculosis: acute (or miliary), subacute and chronic. At present disseminated tuberculosis is met in 10-12 per cent of all at first discovered patients.

Subacute disseminated tuberculosis. It begins and is manifested with different signs. Some patients after some period of general malaise have the temperature increase and functional disturbances, which look like a picture of acute infectious disease (like typhoid, flu, pneumonia beginning). In other cases it is asymptomatic at first. Usually patients feel weakness, decrease of appetite, rapid weight less, decrease of work ability, night profuse sweating, a temperature instability with its rising up by the evening (37.5° C). On this background about one half of patients suffer from cough, as a rule, it is dry, rare with sputum excretion. During physical examination a shortness of percutional sound prevails (mainly in the upper pulmonary sections), and also on the harsh respiration background there are auscultated the dry sibilant rales (and rare the moist fine bubbling rales).

On the pulmonary X-ray foci are large in size with small and moderate intensity, they often merge with each other and have a tendencyto degeneration. A marked perifocal infiltration may be abscent around such cavities, therefore such cavities are called stamped caverns (fig.6).
In  subacute disseminated tuberculosis, except the lungs, the larynx, bronchi, kidneys, bones, joints are often injuried. The main significance for diagnosis of this tuberculosis form has a comparison of the clinic and roentgenologic data. The tests with tuberculin are often positive, in some cases - hyperergic. The МТB, especially during degeneration are often discovered in sputum of the patients. During bronchoscopy the different signs of the bronchi tuberculosis are sometimes revealed including the formation of fistula forms. Subacute disseminated pulmonary tuberculosis should be differenciated from influenza, pneumonia, bronchitis, pneumoconiosises, sarcoidosis, miliary    carcinomatosis,    congestional    lungs,    pulmonary lymphogranulomatosis, small gummatous syphilis, disseminated mycosises, fibroidal alveolitises and others.

Chronic disseminated tuberculosis. This tuberculosis form of the lungs lasts for many years, it is characterized by some marked symptomatic, wavy course with alternation of periods of exacerbation and remission. Such patients may have increase of temperature, fatigue, dyspnoe during physical exertion.   Eventually time pulmonary or pulmonary -cardiac insufficiency develops. These symptoms are usually marked a little and the patients don't pay attention to them until such symptoms as pain in swallowing, dysphony or hemoptysis appear. Appearance of these symptoms makes the patients consult a doctor.

In patients' history often there are marks of having had diseases of tuberculous or non-tuberculous etiology, dry and exudative pleurisies, lymphadenitises, recurrent influenza, pneumonias, bronchitises. During objective examination such changes are defined as deformation of the thorax (more marked on the affected side), decrease of its volume, delay in breathing, increase of the vocal fremitus, shortness or dullness of purcussive sound (depending on the development of process phase). In a symmetrical affection of the both lungs, these alterations are discovered on both sides, mainly in the upper and middle parts; in lower one - the percussive sound is of bandbox character, very harsh or bronchial breathing; during the desintegration period - there are moist rales which don't disappear after hacking cough. If the pleura is involved into a process then the tender pleural murmur is auscultated.

Depending on the disease phase in hemogram there are a deviation to the left, lymphocytopenia, monocytosis, moderate ESR increase, some changes of proteinogram. In urine there are chages typical for tuberculous intoxication. A discharge of bacteria is rare during absence of desintegration. Tuberculin reactions are normoergic, rarer -hyperergic. During roentgenologic examination in chronic disseminated tuberculosis there are foci of various quantity and size, the lung pattern is increeased, the roots of the lungs are enlarged and extended up wards (fig.7). The pathologic shadow are localized often in the upper and middle parts. There is an increase of transparence of different pulmonary parts (mainly of the lower one), due to emphysema and also there are cord shadows   due to the interstitial sclerosis.

In timely detection of disseminated tuberculosis and complex treatment, the outcome is favourible - the resorption of foci and inflammatory changes with formation of more or less marked residual changes is observed.

In untimely detection incorrect or non-effective treatment disseminated tuberculosis of the lungs changes into the fibro-cavernous and cirrhotic form.

Differential diagnostics. Due to changes in the course of the disseminated tuberculous forms, and also the increase of rate of the nonspecific pulmonary diseases, including cases of pulmonary disseminated process of different etiology, the problem of their differential diagnosis becomes actual. The group of the disseminated diseases of the lungs is large. S.A.Reynberg distinguished 20 etiologic forms of pulmonary dissemination, which included 150 nosologic variants. According to the rate of the disseminated processes of the lungs, tuberculosis (40%) takes the first place then nonspesific inflammatory processes in streptococcial, staphylococcial and viral infections (20%), sarcoidosis (10%), neoplasms (7-8%), pneumoconiosises (17%), collagenosises (15%) and the rare disseminations (10-11%). These diseases may have similar clinic manifestations and be characterized by guite simila radiologic signs.

Therefore in differential diagnosis of the disseminated process in the lungs it is necessary to have a complete and thorough clinical examination of the patients, namely the detailed anamnesis, thorough objective examination, results of biopsy, biologic tests, analyses of sputum, blood; roentgenologic examination.

The small focal pneumonias, as a role, are secondary which complicate the course of other diseases. They appear more often after measles, influenza and other infectious diseases. Therefore while making differential diagnosis the anamnesis data are of great significance which show the preceding diseases (influenza, measles, whooping cough, catarrh of the upper respiratory tract, angina and others).

A valuable sign in differential-diagnostics is a character of the disease onset and its following development. The small focal bronchopneumonias independing on etiology, have usually a more acute onset and course. It is characteric for tuberculosis patients to have discrepancy between relatively satisfactory state and considerable pulmonary changes.

The patients with disseminated tuberculosis of the lungs have moist rales which are auscultated rarer and in smaller quantity; they have a more coustant character and are located in the upper and middle parts of the lungs.

During X-ray examination of the thorax of the patients with bronchopneumonia at beginning of disease (3-5 days) the data of roentgenography may be like in early prefocal stage of new tuberculous disseminations. It is characteristic that the apices of the lungs are relatively intact from the focal affections and often the focal density increases in the caudal direction. If the course isn't complicated, then the bronchopneumonal foci are subjected to involution and complete dissolution in 2-3 weeks.

In tuberculosis the roentgenologic picture is very stable. Under the influence of specific antituberculous therapy the involution of the foci is going slowly and finishes in 3-5 months.

Often disseminated tuberculosis should be differenciated with sarcoidosis of the respiratory organs (of II-III stages). In face both diseases may begin acutely and run acute, subacute, gradual or latent course. Then there is sometimes a common symptomatology: subfebrile temperature, cough, dyspnoe, pain in the chest, sometimes -hemoptysis.

Patients with sarcoidosis are mainly young and middle aged women. Often disease develops asymptomatic with inclination to the spontaneous curability (except III process stage). In such cases there is the enlargement of external and in most cases intrathoracic lymphatic nodes.

During bronchoscopic examination of the patients with sarcoidosis there are discovered catarrhal endobronchitis, thickness of the bronchial mucosal membrane, sometimes symptoms of bronchial pressing by lymphatic nodes, but in compazison with tuberculous endobronchitis -the signs of infiltrates, ulcers, fistulas, stenosis are absent. The tuberculine sensitivity is often very decreased, but the Quema-Nickerson's test is positive. In hemogram there is an inclination to leuko- and lymphocytopenia, monocytosis, increase of both alpha-II and gamma-proteins, as well as blood calcium.

Finally, the most important diagnostic criterium is data of histologic examination, which are received during biopsy of the tissues of peripheral or intrathoracic lymphatic nodes of the skin, liver, lungs and other organs. These changes are accompanied by epitelioidal cellular granuloma without elements of the caseous necrosis, but with marked tendency to hyalinosis. On the contrary the tuberculous inflammation is characteric of the caseous degeneration without hyalinosis signs.

Sometimes disseminated tuberculosis may be taken for metastatic pulmonary cancer which may have a course like carcinomatosis. Metastases may come from the pulmonary radical lymphatic node, root bronchial carcinoma, mammary gland carcinoma, carcinoma of the stomach, hypernephroma, rarer from carcinoma of the skin and the larynx. First of all, it must be noted that patients with carcinomatosis are mainly old. In contrast to tuberculosis - the general condition of the patients with carcinomatosis deteriorates rapidly and in several months it achieves considerable severity.

Changes of roentgenogram (tomogram) during carcinomatosis have an important differential diagnostic significance. In carcinomatosis (in comparison with tuberculosis) the dense and heterogenic net of the pulmonary base is more defined. Tumour nodes are located principally in the middle and lower parts of the lungs, more densely in the root zones. The apices of the lungs, as a rule, are intact from metastases. Cancer nodes may be of any size (symptom of "the coin"), and more enlarged are located mainly in the lower pulmonary regions (but during disseminated tuberculosis this picture is not observed). The metastases contours are clear and irregular. These nodes aren't connected with one another. The tuberculostatic therapy in such cases is noneffective and disease progresses uninterruptedly.

Due to the resemblance of clinical signs and roentgenologic picture the differential diagnosis of disseminated tuberculous forms and pneumoconioses is difficult. The gradual development and prolonged course of silicosis with poor symptomatology, sometimes is characteristic of disseminated tuberculosis of the lungs.  A pneumoconiosis essence (conios-dust) is in progressive development of fibrosis in the lungs, as a result of long affection by dust. The more spead variety of pneumoconiosis is silicosis, that is a dusty pulmonary disease, which is caused by siliconic acid anhydride.

The main fact pointing to pneumoconiosis is the indication of the work connected with dust in patient's history.

Pneumoconioses of different etiology are like disseminated tuberculosis by their clinicoroentgenological.

The progressive diffusal intestinal pulmonary fibrosis (Hammer-Riche's syndrome), the disease of unknown etiology is related to the allergic diseases or collagenosises. In Hammer-Riche's syndrome the therapy is also noneffective.

A chronic blood congestion in the lungs during stenosis and insufficiency of the mitral valve, patent ductus arteriosus may look like the picture of disseminated tuberculosis.

We have discussed only a small part of diseases which may be like disseminated tuberculosis of the lungs. But these data convincingly speak about that their differential diagnosis must be formed on registration of results of different clinical-roentgenologic, laboratory and immunological ways of examination.
Miliary Tuberculosis 

Acute disseminated or miliary tuberculosis is a generalized form of disseminated tuberculosis which is characterized by acute clinical picture and appearance of small tubercles or their conglomerates in the interstitial tissue. In some cases their localization is mainly in the lungs while in other organs (the liver, spleen, bones and others) appears solitary tuberculous tubercles. In miliary tuberculosis damaged capillaries prevail, but in interval interstitial tissue of the lungs miliary (from a Latin - miliaris - milletoidal) foci of one type are formed. Clinically acute miliary tuberculosis has four forms of manifestation -typhoidal, pulmonary, meningeal and septical.   The typhoidal form usually begins with a common indisposition, weakness, temperature rise up to 38°C, a headache, dyspeptic signs, consciousness changing, sometimes hallucinations, the first days it looks like an infectious disease - more often typhoid fever. Gradually during 7-10 days a these symptoms become more marked, a headache is intensified, temperature has a hectic character; there are chill, night sweating, cyanosis, dry cough, dyspnoe, tachycardia. During auscultation breathing becomes weakened or harsh, with diffuse dry sibilant rales. The blood picture gives leukocytosis, deviation to the left, monocytosis, lymphocytopenia. ESR rises to 40-50 mm per hour. Usually the tuberculous bacteria aren't observed in sputum. Radiolodically changes are on the 8-th-10-th day of the disease and are characterized by the dense, monotonous homogenous dissemination as soft foci (fig. 8). Miliar foci during roentgenoscopy may be not visual. A.I.Strukov (1989) distinguishes a special form of acute disseminated tuberculosis as a dissemination that is manifestated by large foci of the lobular caseous pneumonia type; this roentgenologic picture in the lungs is called a "snow storm" (if foci look like a snow plates on the roentgenogram). Test with tuberculin are more often- negative (negative anergy).

The pulmonary form is characterized by marked signs of the pulmonary insufficiency: the first sign is dyspnoe, comes cyanosis, which develops on the background of the high temperature and general toxicosis. Patients can neither lie, nor sleep or speak - they have a feeling of asphyxia. Pulse rate is 130-140 per minute.

The septic form begins acutely, with high temperature, dispeptic signs. It has a violent course and for 10-12 days results in fatal outcome. In case of patient death in all organs small foci of necrosis with a lot of МВТ in them are discovered. Such variency of miliary tuberculosis is very rare at present.

The meningeal form - in the patient organism meninges are involved into the miliary tuberculosis process (the signs of meningitis). It is necessary to differenciate it with non-tuberculous meningitis. Anamnesis helps us to do it (contact with the tuberculosis patients, having had tuberculosis in anamnesis). The results of puncture are very important. 

Tuberculous meningitis in children arise owing to the presence the primary injury of intrathoracical lymphatic nodes in the organism, adults suffer from it in any form of pulmonary or extrapulmonary tuberculosis, mainly during tuberculous spondylitis, when the pathologic process from the spinal cord membranes speads on to the brain membranes. In different cases (5 %) the primary focus of infection may be not discovered (P.V.Shebanov, 1982) and then tuberculous meningitis develops as a separate disease. Now tuberculous meningitis rapidly changes its character - the pathologic process becomes more variable, its duration has increased, the rate of bad complications decreased, also its prognosis changed. Sometimes tuberculous meningitis appears due to infection penetration which is in the brain itself (tuberculoma of the brain). Children who contact with parents or relatives who suffer from tuberculosis are more sensitive. Lately tuberculous meningitis is more often observed in children adults. It's explained probably, that in childhood the cerebral membranes don't achieve the complete development. Development of tuberculous meningitis sometimes is caused by a cold, traumas, surgical manipulations and some infectious diseases (whooping cough, measles, scarlet fever and others). The tuberculous infection from blood comes into the vessels of chorioid plexus which is located in the ventricle of the brain. It penetraties the subarachnoidal spaces from here   it accumulates on the pia and arachnoid maters, where then it reproduces, causing inflammation.

The tuberculous tubercles as the whole pathologic process, are defined on the base of the brain and rarer - in the membranes of the spinal cord. Some tubercles are visualizated, but other may be observed only by using a microscope. At first they are grey, then owing to the caseous degeneration they become yellow and more noticeable. The most of tubercles have the typical of tuberculosis   epithelioidal structure, the giant cells are discovered in them. There are also granulomas which mainly consist of lymphocytes. Sometimes around the tubercles the connective tissue is growing. Moreover, the tuberculous tubercles are observed in the ventricles of ependyma (ependyma is a thin membrane which covers the inside of the walls of the cerebral ventricles and the spinal cord canal and also the cerebral tissue. So, tuberculous meningitis has the sign ofmeningoencephalitis. 

Gelatin-like yellow dense serous-fibrous exudate and the miliary tubercles cover the optic nerves (chiasm), pituitary body, basilar cisterns, pens varolii and the medulla oblongata, too. Then the pathologic process involves the region of lateral suici and the base of frontal gyros. The nuclei of craniocerebral nerves are more often injuried mainly the II pair (optic nerves), the III (oculomotor nerves), the IV (abducent nerves), the VII (facial). Pathologic process may be noted in the nuclei of other cerebrocranial nerves. If the disease involved the spinal cord, then the blood vessels (mainly veins) are also involved. Signs of peri-, endo- and panvasculitises appear. In some cases there is. even the caseous degeneration of adventitial membranes (external membrane). Very often the intima (internal membrane) of vessels is damaged, owing to this obliteration of their lumen may appear. Due to this the thrombi are formed in vessels of the pia mater of the brain. Injury of the cerebral vessels frequently leads to hemorrhage, local edema and softening of the cerebral tissues. Often the substance of the spinal cord is also injured, that leads to the development of pareses or paralyses of extremities.

According to the international anatomic nomenclature there are such stages in the disease as the serous meningitis, progressive purulent meningitis and meningoencephalitis. Tuberculous meningitis begins gradually. The cerebral symptoms are marked nervous system reaction to infection due to intoxication brain edema, involvement of cerebral membranes and disturbance of liquorodynamics. Besides there are liquor congestion and elevation of intracranial pressure. During the prodromal period (that is 1-3 weeks) the child has apathym, depression. Such child becomes indifferent to everything - he is not interested is games and may sit in some place for many hours, may be sleepy, go to bed willingly. But these symptoms are accompanied by irritability, emotial unstableness, tearfulness and decrease of attention. Older children and adults don't have the prodromal period. In the period of development of the meningial signs the body temperature increases to 38-39°C. Patients suffer from the spreading headache. Gradually the pain becomes more expressive. Even during sleep a sick child screams.

Older children and adult have anunbearable headache. During this appetite is decreased or absolutely disappears. Projectile vomiting may appear. There are the increase of general sensibility (hyperestesia) to light and sound stimul. Some patients suffer from abdominal pain which may lead to wrong diagnosis of appendicitis or cholecystitis. Complaints of constipation are often referred to initial symptoms. At first the patient answers different questions of the doctor after the persistent requests but in development of the disease he becomes unconscious. In children of first year life this disease may begin acutely, with high body temperature, epileptic signs and disorders of the digestive organs(dyspepsia). During objective examination there are defined the muscular contractures: rigidity of the occipital muscles, presence  of the Kemig's and Brudzinski's signs. During passive flexion of the head to the breast there are discovered rigidity of the cervical muscles (the chin doesn't reach the breast). To check up the Kernig's symptom - the patient's leg is bent in the knee and hip joints under the angle 90°. One hand is put on the knee of the bend leg, and the other hand takes the heel and the doctor bend tries to it. If the Kemig's symptom is positive then the leg is very difficult to unbend. In sick child of the early age a great diagnostic meaning has the swelling and tension of the fontanelle, dilatation of the pupils during rapid flexion of the head as well as the Lasegue's sign ("hanging"). The risen baby flexes its legs in the hip and knee joints and remains in this position for a longed time, in comparison with a healthy child who lowers its legs faster. The presence of muscular contractures causes the special position of the patient. This child lies in bed on its side, legs are bent in the hip and knee joints so approaching the retracted abdomen (opisthotones). The upper Brudzinski's symptom is positive when during the test for the Kernig's symptom the sick child reflectory bends another leg. All these symptoms that are observed at the beginning of the disease, are the consequence of stimulation of the cerebral membranes.

Under the affection of the inflammatory process the cerebral liquor hypersecretion is increased, as a result of the cerebral membranes swelling and disorder of its congestion in intramembranal spaces and it makes its coming into the venous and lymphatic systems more difficult. This leads to the rise of intracranial pressure. That is why in some patients in different periods of the disease there are the congestive optic papilla in one cases, in others - even the tuberculous tubercles on the fundus of the eye. The first year children may have the development of hydrocephaly, during this there is difficult outflow of liquor from the cerebral ventricles. There is increased skull size and separation of sutures causes the enlargement and swelling of the fontanelle. The long congestive ventricles press on the cerebral tissue which develops poorly. Even if this child recovers he will be mental retarded the whole life. If the disease is progressing, then the meningial signs are accompanied by the defect symptoms, the most often is the paralysis of ophthalmic muscles which are innerved by oculomotor and abducent cerebrocranial nerves. As a result of the injury (over the central type) there are ptosis (lowering of the eyelids), strabismus, inregularity of pupils (anisocoria), decrease or absence of the pupil reaction to the light stimulation. Constant symptom is the injury of the facial nerve (smooth nasolabial fold on the affected side). The positive Romberg's symptoms speaks about the disorder of the vestibular apparatus function. The patient, closing his eyes and with crossed legs, can't stay - he bends over and falls. During involvement of the cerebral substance into the pathologic process there are such disorders of reflexes as -decrease or absence of abdominal and inhibition of tender reflexes. Also there is the pathologic cutaneous Babinski's reflex. Moreover, there are pareses, paralyse of the limbs and even the hemiparese (incomplete paralysis of one half of the body) or hemiplegia (complete paralysis of half of the body). Due to the disorder of the nervous trophicity of the patient rapidly develops bed sores. In the patient with amnesia the stool evacuation and urination may be uncontrolled.

The important meaning in diagnosis of tuberculous meningitis also has a laboratory examination of the cerebrospinal fluid. After the puncture of the cerebrospinal canal it flows out unole the pressure (in the norm - 40-60 drops per one minute), as a rule it is limpid. In the cerebrospinal fluid there is an increase of proteins (in the norm – 0.33 g/1) and increase of the cellular composition especially - lymphocytes (in the norm - 5-10 lymph/ml). The Pandi's and Ponne-Apelte's reactions are positive. Moreover only in 10-15% of cases the tuberculous bacteria may be cultured from the lower fibrinous film which is formed on the fluid surface during a day. In 30-40 % of patients there is an increased ESR. Decrease of sugar in the cerebrospinal fluid in dynamics is significant sign of tuberculous meningitis (normally it is 2.22-3.33 mmol/1).

Many authors distinguish the so-called tuberculous encephalopathy with is a leading clinical sign - the loss of memory and even the comatous state. This form of tuberculous meningitis is met in young children and teen-agers.

Meningoencephalitis. When the pathologic process involves the cerebral substance, the specific and unspecific inflammation arises, there may be necrotic and caseous changes. The patient's condition is very poor. There are a loss of consciousness, paralyses, speech loss, quickly developed bed sores. Among children with tuberculosis of the central nervous system meningoencephalitis is in 30% cases, in others (more than 70%) - meningitis. Mortality in meningoencephalitis is 12-15 %.

Lately tuberculous meningitis pathomorphology has changed a little. Its clinical course often has an unmarked character, which makes the diagnosis more difficult and leads to the later hospitalisations.

Untimely diagnosis and late beginning of chemotherapy define the treatment and character of residual manifestations. Treatment at TB-dispansaries is complex and prolonged (on an average - 8-18 months). The therapeutic complex, except the antituberculous preparations (streptomycine   sulfatis,   isoniasid,   rifampicin,   pyrazinamid, ethambutol, sodium ethionamidi and so on) consists of disensitive and dehydrative measures, also the vitaminotherapy, physio-procedures and exercise therapy. In acute meningial syndrome and neurologic disorders the hormonal therapy (prednisolone, hydrocortisone, dexametasone) is used for 4-6 weeks. Timely and correct treatment may achieve effect in 95% (P.V.Shebanov,1982). And only in some cases there are the so-called the residual changes: loss of vision, pareses of the linbs, residual lesions of the cerebrocranial nerves (asymmetry of the facial folds, decrease of the pupil, reaction to the light stimulation, incompetence of convergation - separation of the orbits during fixation on the object), irregularity of the tendonous reflexes, staggering gait and so on. cases of meningoencephalitis the patient is introduced endolumbariy (to the canal) to introduce chlorocalcial streptomycine - 8-16 injections every day, then - 1 injection in a day

Differential diagnostics. A clinically acute milliary tuberculosis of the lungs may be like an acute infectious disease, for example - typhoid fever. Yet not so long ago the patients with such undiagnosed tuberculosis forms constituted 20 % of all patients, who were treated in the infectious departaments of hospitals.

Acute onset of the disease, dyspnoe, cyanosis, tachycardia, irregular type of fever, absence of dyspeptic symptoms, clean moist tongue, normal size of the spleen are more characteristic of tuberculosis than typhoid fever. In miliary tuberculosis the general condition is grave, intoxication is sharply marked. The patient suffers from headaches, night sweating, cough, weakness and general fatigue. The tuberculin tests are positive, but may be negative (the negative anergy).

In typhoid fever the disease onset is gradual, temperature is gradually rising to high level during the first week, dyspnoe, cyanosis are absent, there are bradycardia and dispeptic signs.

The hemogramm is an important differential-diagnostic significance which in typhoid fever is characterized by leukopenia, relative lymphocytosis, but in miliary tuberculosis by some deviation of neutrophils to the left.

Roentgenologic method helps in differential diagnosis of these diseases. But it must be remembered that the roentgeoscopy usually doesn't reveal miliar signs and roentgenologic dissemination is discoveried only on the 7-14-th day after appearance of morphologic affections in the lungs. The qualitative roentgenogram shows the large dissemination with small homogenic foci, they are more densly located in the upper and middle parts of the lungs.

Focal Tuberculosis of the Lungs
Focal pulmonary tuberculosis is the small form of tuberculosis. It is characterized by the presence of a few foci, predominantly of productive nature. The clinic time course of focal tuberculosis is asymptomatic or some symptomatic therefore this form of tuberculosis is  found during roentgenfluorografic examination.


 Last data testify that percent of focal tuberculosis is reduced up to 10 - 15 % and percent of other clinical forms increases.


 In pathogenesis it is considered, that in spite of the fact that the exogenal mechanism of the focal tuberculosis beginning is possible, now it is met rarely. Most often focal tuberculosis arises as not a result of superinfection, but as a consequence of reactivation of residual changes of tuberculous infection in the organism of the person.


 The most often source of focal pulmonary tuberculosis is the residual foci (foci seeding), which one were derivated  during a primary tuberculous infection.


In 1973 N.A.Shmelev with the co-authors  showed, that in the aged foci persistent MBT can be saved, despite of the absence of the signs of the tuberculous activity.


 Often one of the persistation forms is the L-transformation of mycobacteria tuberculosis. In favorable conditions there are their reversion in teleorgаnic mycobacteria, which one propagate and invoke tuberculous inflammatory process. 


 Well-timed detection and the early treatment of focal pulmonary tuberculosis has large value, so this form in unfavorable time course and non-well-time detection may become the base of the progressing forms of pulmonary tuberculosis.


 The processes of a miscellaneous genesis and duration of time course dimensioned of foci no more than 1см in diameter concern to focal tuberculosis. Such monomorphic or polymorphic foci are in the upper lung parts. The abundance limits by one, two segments at unilateral and one segment in each   side at a two-sided affected   lungs.


 It is necessary to mention, that not always focal tuberculosis is the beginning of pulmonary process, it can be outcome of other clinical forms of pulmonary tuberculosis after successful therapy. For such people focal changes are the result of involution, adhesion infiltrative or disseminated pulmonary tuberculosis.

  There are two main forms of focal tuberculosis: soft-focal and fibrosis-focal. The allocation of these forms is conditioned of their miscellaneous genesis, miscellaneous pathomorphologic picture and potential activity, unequal predisposition to the reverse development.


 Soft-focal tuberculosis has some symptoms. All found clinical sings of focal tuberculosis may be sectioned into two groups: a syndrome of general intoxication and "thoracic" signs conditioned by a lesion of the respiratory organs. The temperature does not rise for a long time - 10-14 days, only some patients have subfebrile condition for a long time. Except of temperature rise intoxication is shown by signs vegetovascular dystonia, sweating, sometimes there is a tachycardia. The decrease of work ability, fatigue is subjectively marked.


 The "thoracic" signs are marked rarely, often the patients do not pay attention to them. There can be tussiculation, cough without sputum or with its some allocation. 4-8 % patients have disintegration phase of focal tuberculosis, in this case may be haemoptysis. By auscultation the moist rales may be in the local area, which are auscultated in a short time. The most patients with focal tuberculosis have the poor stethoacustik picture. If the apical pleura is involved in process (by palpation) morbidness and muscle tension of the shoulder girdle on the affected party (Potenger-Vorobiov’s symptom) may be watched.


 The most patients with focal tuberculosis have normal differential blood count. In some cases there are minimal changes such as small deviation to the left, some accelerated ESR. The increase of absolute number of monocytes and lymphocytes testifies the straining of immunal system and it is in favorable course.

 Focal pulmonary tuberculosis is characterized by oligobacilaric. Nevertheless repeated microscopic examination of sputum, washing waters of bronchi and cultures allow to reveal MTB in some patients.


 The most informative method in diagnostic of focal tuberculosis is the X-ray examination. During radiography and tomography predominantly in the lung apical segments polymorphic focal shadows are revealed (fig.9). There are the resent foci of small and middle intensity, often merge with each other due to perifocal infiltration, the subacute forms with expressive productive changes, they are more intensive and have well defined outline, the fibrous-indurative foci are intensive with prevailing of linal cord between the focal shadows.


 If  by X-ray the intensive with well borders foci are defined and the clinical symptomatology is not expressed, the speech goes about fibrosis-focal tuberculosis. In this case the solution of the question about activity of tuberculous process is hindered. Persons with high-gravity to define activity of tuberculous process and in anamnesis there are no data about disease by pulmonary tuberculosis, is including into the “zero” group of count dispensary. If all possible methods of diagnostic do not help to establish activity of tuberculous process, resort to so-called test - treatment during 2 months chemistry drags and study roentgen dinamic with allowance of the patients subjective condition.

Soft-focal tuberculosis should be differentiated with bronchopneumonia. The diagnosis of focal pulmonary tuberculosis usually does not invoke difficults in X-ray examination. In these cases is taken into account some symptomatic or asymptomatic clinical picture, availability of the dense foci, fibrosis, upper lobar localization of a lesion.

Nonspecific acute pneumonia starts and time course with clinical picture more acute disease, with heightened temperature, cough, separation of sputum, dyspnea. Patients with pneumonia have a lot of catarrhal phenomena in the lungs whereas for the patients with active focal tuberculosis the rales and dyspnea is large rarity. The localization of the pneumonic foci in predominantly lower lobes is characteristic. In pneumonia the focal shadows are not dense they peter through 2 - 3 weeks of nonspecific antibacterial treatment.


 The focal tuberculosis X-ray pattern may be resembled peripheral cancer of the lung. Bronchial and bronchoalveolar cancer in early stages represent focal shadows which are localized in any lung segment, including the apexes. Cancer develops in intact lung, on a background of small or negative sensitivity to a tuberculin. The differential - diagnostic difficulties are conditioned also that the diagnosis of focal tuberculosis is confirmed by microbiology rarely, and cancer in early stage by hystology rarely too.


 The fungus diseases may (by X-ray) show as sparse shadows of restricted abundance and at some symptomatology to resemble focal tuberculosis. The diagnosis of mycosis in these cases is put ground examination of sputum on funguses and puncture biopsy of a pulmonary consolidation.


 To the patients with focal tuberculosis often is established at violation of the state of health thyrotoxicosis and vegitatic dystonia diagnosis. The main clinical signs of these diseases, as well as tuberculosis, are violation of thermal control and other signs of a toxemia. In thyrotoxicosis and of vegitovessical dystonia a subfebrile fever is monotonic, temperature does not yield to a decrease under influencing of antipyretic and antituberculous drugs which are prescribed for diagnostic purpose. 


 Infiltrative  Tuberculosis of the Lungs

Infiltrative pulmonary tuberculosis is secondary form of tuberculosis. It is characterized by formation in the lung focus with more than 1см in diameter. The infiltrates may appear in the intact, i.e. free from a tuberculosis, lung but more often they arise on a background of the aged foci, around of which are formed the merging perifocal inflammation. Infiltrative tuberculosis may be as a result of the progress new foci of tuberculosis. Also its formation is possible as a result of lymphogenic spreading of mycobacteria from the caseous lymphatic nodes of the mediastinum.


 The tuberculous infiltration is a tuberculous focus with a perifocal inflammation. The focus has specific structure, perifocal inflammation is serous, dispossessed of specificity. There is the exudate in alveoli, sometimes with a lot of alveolar macrophages, sometimes with an impurity of leucocytes, lymphocytes and fibrin. In a zone of a perifocal inflammation there are foci of a caseous necrosis. Infiltrative tuberculosis is characterized by formation of disintegration. Sometimes (if there are high virulence of infection and decrease reactivity of the organism) the formation of cavern from the infiltrate descends fast - during 2-3 weeks. However, it is necessary to point out, that these cavities also fast heal during rational tuberculous therapy.


 The beginning of infiltrative pulmonary tuberculosis may be acute, subacute, some symptomatic and asymptomatic. The subacute beginning is more often. Disease starts as flu, pneumonia or during a long time. Sometimes in infiltrative pulmonary tuberculosis the illness starts by some hemoptysis in some days. The early symptoms of infiltrate may be expressed by tachycardia, nervousness, wanton sweating and other dysfunction signs of the vegetative nervous system. Sometimes infiltrate is found only during X-ray examination. The satisfactory condition of the patients with infiltrative tuberculosis is not only in asymptomatic development of the disease, it may remain such, despite subfebrile temperature.


 In some cases the tensioness and painfullness is marked on palpation of thoracic and dorsal muscles. By percussion there is a shortness or dullness of sound, it depends on not only size but from localization of the process. Breathing in fresh infiltrates may be weakened, harsh or bronchial. If there is cavern then fine and coarse bubbling rales are often heard on auscultation.

In acute time course of infiltrative tuberculosis in haemogram there is a moderate leukocytosis, increase of stab neutrophils, lymphopenia, accelerated ESR. In sputum is detected MTB and in disintegration phase - elastic fibres. In infiltrative pulmonary tuberculosis the tuberculin sensitivity is often expressed.


 By X-ray the infiltrate is determined as a diffusal with indistinct shadow of small intensity. During caseous transformation of the infiltrate with folowing discharging of caseous mass through the bronchus to outside cavern is formed.


 On distribution and the configurations distinguish following clinic and X-ray versions infiltraitive pulmonary tuberculosis: lobularis, round, cloudlike, periscissuritis (fig.10), lobitis (fig.11), oval.


By X-ray the cloudlike infiltrate is shadow with poor outline by small or middle intensity. The round infiltrates are shadows with clear contours. Such infiltrates rare than cloudlike finish by disintegration of a pulmonary tissue. If the infiltrate is above  interlobe pleura than it is named tuberculous periscysuritis. On a roentgenogram  lobar infiltrate like as intensive homogeneous shadow of the lobe. Area of lighting on a background of shadow which indicate disintegration of the lung, have the incorrect form. In the lobularis infiltrate on a roentgenogram the multiple large parts of intensive shadows are visible in both lungs.


 The time course and outcome of the infiltrative tuberculosis depend on a kind of an infiltrate, virulence and massive tuberculous infection, natural resistance of the macroorganism, artificial immunity and concomitant diseases.


It is necessary to mark features of time course periscisuritis. In this form of infiltrative tuberculosis the more long-lived constance of a X-ray pattern, rare dissemination and pain syndrom attract attention.


The outcome of infiltrative  tuberculosis in most cases is favourable, it in many respects is determined both well-time detection of tuberculous patients and efficiency of the treatment. In favorable cases the infiltrative changes may completely disappeared without visible residual changes. More often in place of infiltrate the focal and fibrous changes remain, expressed in depend on a type of the infiltrate. In some patients (if there are high virulence MTB and high resistance of the macroorganism) tuberculoma is formed. This version of involution, as formation of the expressed metatuberculous changes (cirrhosis of the lobe or segment), can not be considered as a favorable outcome.


 In nonwell-time detection, uncorrect or unefficient treatment the progressive process is possible. It may be caseous pneumonia or disintegration of the lung and formation of a cavern. The formation of cavern is a new stage of the disease with which the bronchogenic dissemination of the process is connected first of all. As a result fibrosis cavernous pulmonary tuberculosis may be formed.

Differential diagnostics. Clinic and X-ray signs of infiltrative tuberculosis are diversiform. There are the diseases from which it is necessary to differentiate this form of tuberculosis: lung cancer, nonspecific pneumonia, eosinophilic lung infiltrate, pneumomycoses etc.

In differential diagnostic of tuberculous infiltrates in the lungs and neoplasma often there are considerable difficulties. In diagnostic of lung cancer the smoking, professional harmfulnesses, relapsing bronchites and pneumonias in anamnesis have the important significance. The beginning of a disease both in cancer and in tuberculosis is gradual. The clinical signs also are similar: weakness, cough, sometimes haemoptysis, dyspnea, chest pain. However in lung cancer the pain syndrome is expressed, cough is often severe, dyspnea appears early and increase, haemoptysis is often (from minor up to profuse), may be dilating of hypodermic veins of the chest, paralysis of phonatory bands, frenicus nerve.

In X-ray pattern of central lung cancer the hypoventilation signs or atelectasis of the segment or lobe are on the foreground. The cancer shadow often has polycyclic outline, regional intrathoracic lymph nodes are increased. Sometimes on tomograms it is possible to reveal a cancer shadow inside of the bronchus alumen or bronchus stenosis. In statement of the diagnosis the bronchoscopy with biopsy have important significance.

The lobar-pneumonic forms of tuberculosis spreading in bigger part of the lobe or whole lung lobe, in initial phases of disease by nothing differ from lobar pneumonia. The clinic picture of this pneumonia is characterized by the same signs tuberculosis: the acute beginning, severe condition of the patient, high temperature, sweating, dyspnea, haemoptysis. The difficulties of differential diagnostic are aggravated by full identity X-ray data. However complex clinical and laboratory examination of the patients and also dynamic observation for time course of a process allows establish the exact diagnosis. In lobar pneumonia chill, herpes, red face, the dry hot skin, cyanosis is often marked. In anamnesis of the patients there are chronic respiratory diseases, overcool.

In the lungs the dry and wet rales are heard by auscultation more than in tuberculosis. In haemogram more expressed changes of inflammation are marked. The lung X-ray pattern of lobar pneumonia is characterized by presence of intensive homogeneous shadow of the several segments or lung lobe with the expressed reacting of the pleura. In sputum of the patients with nonspecific pneumonia it is possible to define a nonspecific bacterial microflora. During the treatment by antibiotics of a broad action spectrum the patients with pneumonia have positive X-ray dynamics which is parallel with disappear of clinical signs of the disease.

The eosinophilic pulmonary infiltrate, arising under influencing of different allergens, differs from infiltrative tuberculosis by number of clinic and X-ray signs. The disease has acute or subacute time course, but sometimes has no clinical signs and it is found incidentally during the X-ray examination. The intoxication is moderately expressed, the patients complain of dry cough or with some sputum, keeping eosinophils. On percussion in the lungs it is possible to define a shortness of the lung sound, by auscultation there are some dry or wet rales. In haemogram there are increase of quantity of eosinophils up to 30 - 90 %.

By X-ray the eosinophilic infiltrate is as the small intensity shadow with poorly defined outline, different forms and size. The shadow of the eosinophilic infiltrate may be placed in any parts of the lungs. The pulmonary tissue around its is not changed. Sometimes there are widened of the lung root and some pleural effusion. 

In eosinophilic infiltrate there is positive dermal test with the conforming allergen and fast within several days clinic and X-ray signs of the disease disappear even without treatment.

There are difficulties in differential diagnostic of infiltrative tuberculosis and pulmonary actinomycosis. It is distinguished primary and secondary pulmonary actinomycosis. Secondary actinomycosis is characterized by lymphogenous and hematogenous infection spread into the lungs. In primary pulmonary actinomycosis the actinomycetis penetrate into the bronchi and the lungs by aerogenic way. In this case a lot of thoracic fistulas with allocation of pus are formed. The patients complain of persistent pain in the chest. By X-ray on a background of the expressed increase of a pulmonary pattern there are foci with poorly defined outline localized predominantly in lower parts near the lung root. Then contours of foci become well defined, around of them in a pulmonary tissue the fibrosis and cysts appear. The diagnosis is established if actinomycetis druses are founded in sputum. If the disease progressive and infiltrative changes increase then disintegration of the lung appear. If the process spreads on the pleura then fibrinous or exudative pleurisy develops. If the process spreads on the thoracic wall then hypodermic infiltrates and fistulas appear.

The main differences of actinomycosis from infiltrative tuberculosis, if the druses and MTB in sputum are not found, are absence of the foci bronchogenic dissemination, progressing time course of the disease, dispite   antituberculous therapy.

Infiltrative tuberculosis sometimes should be differentiated from atelectasis and infarction of the lung, complicated by pneumonia. Atelectasis develops as result bronchial impassability with collapse of a pulmonary tissue distal of a bronchial obstruction. I take place due to obturation of the bronchus or press it from the outside. In tuberculosis disturbance of the lung ventilation and development of atelectasis are in the complicated time course of bronchadenitis. In rest forms of tuberculosis atelectasis arises rarely.

Segmental, subsegmental and smaller in the size atelectasis usually not cause breathing disturbance and are diagnosed by X-ray when in the patients signs of pulmonary inflammatory process appear. Atelectasis of the lobe and whole lung is accompanied suddenly arising dyspnea, cyanosis, circulatory disturbance.

By X-ray in atelectasis decrease in size of the affected segment, lobe or whole lung and their intensive homogenic shadowing are marked. The rest parts of the lung both inverse lung and mediastinum are displaced towards atelectasis. On straight and lateral roentgenograms the shadow of atelectasis is homogeneous, have well defined outline and on computer tomograms is possible to see lumens of bronchi.

For final statement of atelectasis diagnosis the bronchoscopic examination is necessary, which will allow establish the cause of bronchial obstruction and recovery of its passability.

In the patients with lung infarction complicated by pneumonia, in anamnesis is taken into account venous thrombosis of the lower extremities, myocardial infarction, hypertensive disease, cardiovascular insufficiency.

Lung infarction starts acutely, the patients complain of fever, cough with sputum, pain in the chest, dyspnea, cyanosis, haemoptysis. The process can be localized in any parts of the lung. By X-ray the patch of consolidation in pulmonary tissue of the different sizes and forms is determined: spherical, triangular. In this case in the pulmonary tissue near the shadow there are no foci bronchogenic dissemination, which are characterized for infiltrative tuberculosis. Often are determined X-ray signs of lung vascular thrombosis as widening of the lung root and decrease of the lung pattern in affected zone. On the ECG the signs of acute pulmonary heart are determined.

In complicated time course of infarction pneumonia necrosis develops in affected patch and clinic signs of the suppurative process appear.

Caseous Pneumonia

 Caseous pneumonia is tuberculous pneumonia with predominantly exsudative-alterative tissue reacting. It is characterized by acute progressing time course, early disintegration of the pulmonary tissue with formation of pneumoniogenic caverns. 


 It is the most severe form of infiltrative tuberculosis. Last time it meets more often and since 1993 it is distinguished in classification of the tuberculous clinical forms as independence form.


 Caseous pneumonia is characterized by the predominance of caseous changes over a perifocal inflammation. There are acinous lobularis or lobar pneumonia. In alveoli effusion with a lot of protein exudation, in its there are many phagocytes, leucocytes and fibrin. The same process descends in bronchioles. In the patch of the lungs, where is effusion, caseous necrosis are formed fast. Caseous pneumonia can arises in any form of tuberculosis in the patients with decreased immunal system. So, for example, the acinous caseous pneumonia meets in disseminated tuberculosis or as aspiration pneumonia in pulmonary bleeding. Lobar caseous pneumonia can be by complication of fibrous-cavernous tuberculosis. At last, it is necessary to take into account that acinous caseous pneumonia may be developed after of caseous mass break through the bronchus from lymph nodes of the lung root in primary tuberculosis. The progressing of tuberculous process and transition it in caseous pneumonia is accompanied by aggravation of patients condition, temperature of the body rise up to high digits, cough with a lot of sputum appears, there are many MTB in sputum, cardiac-pulmonary insufficiency develops.


 The time course of caseous pneumonia is acute, it look like lobar pneumonia, typhoid, malaria, bronchopneumonia, sepsis. In fist time high temperature and abundant sweat appear. The patients complain of dyspnea, pain in the chest, cough with a lot of sputum, haemoptysis. During objective examination find out signs of respiratory insufficiency, cyanosis of the lips, acrocyanosis. Above the affected lobe percussion sound is very dull, by auscultation are heard multiple sonorous fine bubbling rales. In sputum there are many MTB. In haemogram changes is more expressive, than in other forms, the pathological graininess of neutrophils can be marked. Caseous pneumonia often is accompanied by negative anergy. On a roentgenogram the intensive shadow  with light patch, which indicate disintegration of the lung, is marked (fig.12), . Then small cavities can be united in giant caverns. 


 The diagnosis of caseous pneumonia is difficult, especially in fist days. Usually diagnosis is established when there comes a fast dilution of the caseous mass and giant cavity or multiple caverns of the small sizes are formed. In this case diagnosis confirms both dynamic of process and appearing a lot of MTB in sputum.


 Befor antybacterial period caseous pneumonia, as a rule, finished letaly due to high-gravity intoxication . With occurrence of antituberculosis drugs in condition of well-time started specific therapy became a possible favorable outcome of the disease. 


Tuberculoma of the Lungs

Tuberculoma of the lung is the form of tuberculosis, which is characterized by present in the lung incapsulated tuberculous process. Size of its is more than 1 cm in diameter. Tuberculoma pathogenesis is variety and composed. It may be the outcome of infiltrative tuberculosis due to incapsularity their central caseous-pneumonic focus. Often tuberculoma is fulled with caseous mass cavern, which has not drainage (pseudo-tuberculoma). Tuberculoma may be formed from the large foci. In tuberculoma formation high resistance of the organism have meaning, it expressed in fast limitation of pathological process in the lung from healthy tissues by formation of the fibrous capsula.


 The complexity of pathogenesis causes diversification of morphological type of tuberculomae. There are 5 types of tuberculomae: homogeneous, with layer, conglomerative, infiltrative-pneumonic, pseudo-tuberculoma.


 Homogeneous tuberculoma is involution product of the infiltrative tuberculous form, when the perifocal inflammation disappears and around of focus consisting of caseous necrosis and granulative tissue, capsula is formed.


 Infiltrative-pneumonic tuberculoma is the involution product of tuberculous infiltrate. It is spherical focus of specific pneumonia with limited patch of caseosis and inclination to productive reacting.


 Conglomerative tuberculoma is formed by merger of the several focuses and (or) tuberculomae.


 Tuberculoma with layer is formed due to exesorbation aged tuberculous focuses and gradual achievement by them of the sizes of tuberculoma or due to single or multiple exesorbation of homogeneous tuberculoma with the subsequent stabilization of process.


 There are small (diameter to 2 cm), middle (2-4 cm) and large (more than 4 cm) tuberculomae.

Tuberculomae contain alveolar walls, which have collagenic, elastic, argirofilic fibers of the lung stroma and caseous necrosis. The bronchial and vascular tissues are absent in tuberculoma. Its capsule has vessels, the draining bronchus, as a rule, obliterate, and there is sclerosis in around pulmonary tissue.

There are 3 clinical versions of tuberculoma time course: progressing, stable and regressing. In progressing tuberculoma are watched predominance of exudative necrotic reacting with often formation of cavities due to melting caseous necrosis and casting-off it through the draining bronchus, infiltration of the capsula, perifocal inflammation, focal dissemination, lymphangitis and specific endobronchitis. The stable time course is characterized by absence of X-ray changes during the patient observation or rare exesorbation without signs of tuberculoma progressing. The regressing time course is characterized by gradual reduction of tuberculoma and then on its place the focus or group of foci, an indurative field or combination of these changes are formed.


 The cavitary changes in tuberculomae more often are determined excentricly, near the draining bronchus mouse, they have the incorrect form as sickle-like light patch. 


 The tuberculoma formation often take place without clinical signs, in such cases tuberculoma is found during preventive examination. Some patient complain of slight symptoms of tuberculous intoxication such as malaises, loss of appetite, subfebrile temperature, sometimes pain in the chest, haemoptysis.


 The physical method of patient examination almost do not reveal a pathology, if  tuberculoma is small and have not disintegration. In these cases in sputum and washing waters of bronchi MTB are found seldom. Tuberculoma is characterized by hyperergic tuberculin tests.


 The processing of tuberculous process and the formation of destruction in tuberculoma are accompanied by the expressed signs of the disease. There is cough with sputum, in sputum MTB are found, the haemoptysis is possible. Above tuberculoma the shortness of percussion sound, change of breathing and wet rales are determined. In haemogram there are minor deviation to the left, acceleration ESR. The patient with tuberculoma have often had specific endobronchitis.


 By X-ray in the most cases there are isolated shadow which have well defined outline by the size more than 1 cm in diameter (fig.13), . They locate, basically, in I, II, VI lung segments, subcorticaly, near the interlobular and intersegmental borders. Tuberculoma shape is round or oval. In exesorbation the X-ray pattern becomes less legible as a result of change of tuberculoma and tissue around it. In tuberculoma the desintegration may be formed, it is placed excentricly (fig.14) . If caseosis casting-off from tuberculoma cavern may forms. In a pulmonary tissue around tuberculoma, almost always there are focal changes.


 The tuberculoma time course is cyclical. During a long time tuberculomae can remain stable, anything themselves to not show. The activation of tuberculomae can be result the miscellaneous factors (intercurrent diseases, trauma etc.). In this case the size and structure of tuberculoma are very important. Large tuberculomae often are disintegrated. Tuberculomae of smaller sizes are inclined to turning into the small fibrosis foci.

Differential diagnostics. The diagnosis of tuberculoma usually is not difficult if tuberculoma is formed in the patient with tuberculosis in the period of patient observation and specific treatment. In new detected tuberculoma there are considerable difficulties in specification of etiology of the spherical focus. The most often tuberculomae should be differentiated from lung cancer, good-quality tumour, cancer metastasises, parasitogenic and nonparasitogenic cysts, pneumomycoses.

If on a roentgenogram there are tuberculous changes around of spherical focus in the lung or in other organs, in sputum MTB are found, tuberculin test is positive or expressive positive, diseases of other organs which may metastased in the lung are absent then it is disease of tuberculous etiology.

Among formations in the lung, having the spherical form, peripheral cancer is met more often. In early stages of development tuberculoma and cancer usually do not show by any clinical signs and may be detected incidentally during preventive fluorografic examination or at the reference to a doctor due to other diseases. Then persistent dry cough, increasing pain in the chest, dyspnea appear in the patient with cancer opposite patient with tuberculosis.

X-ray examination is very important in differential diagnostic. The cancer shadow is more intensive, its outline is poorly defined and tuberous, sometimes the hollow is determined, it is place where the vessels and bronchi enter into tumour. In  tuberculoma it is possible to see calcified patch. In cancer node cavities have incorrect shape with a thick wall. In tuberculoma the cavity, as a rule, is placed excentricly, sometimes like hemimoon. In the lung root of the patient with cancer may be cancer metastasises, in the lung root of the patient with tuberculosis may be calcificated lymph nodes. In both diseases bronchoscopy gives not enough information. If it conduct in combination with biopsy, then often it is possible morphologicly to confirm the diagnosis of cancer. For differential diagnostic it is expedient to use also of immunotuberculin tests.

The difficulties in diagnostic tuberculoma and metastatic cancer arise if tumour in the lung is single. During the clinical examination of the patients typical signs of these diseases are not revealed. The formulation of diagnosis is not difficult, if are known localization of primary tumour and optional versions of its metastasis in the lung. Metastatic tumour differs from tuberculoma by take place in the unchanged lung tissue, the its shadow is homogeneous and less intensive with equal borders. The absence of the “track" to the lung root is characteristic. The metastasis extremely seldom is exposed to disintegration with cavity formation. If metastasises are several then to differentiate them from tuberculoma is not difficult so long as multiple tuberculomae are rarity.

If there are two and more tuberculomae in the lung then in around pulmonary tissue tuberculous foci and posttuberculous sclerosis are found permanently.

Often we had to differentiate tuberculoma from good-quality tumour (hamartochondroma, lipoma, angioma etc.). The clinical time course of last is characterized by absence of signs or some symptoms that is connected with press of contiguous organs and tissues. 

By X-ray the same as tuberculoma the good-quality tumours have well defined outline, in them (for example, in chondroma) sometimes it is possible to find out dense osteal patch. The most number of good-quality tumours are homogeneous shadow, they extremely slowly progress by expansive growth, in them cavern have almost never happened especially near the border.

Tuberculomae should be differentiated from a filled lung cyst, in the most cases from echinococcus. Symptomatology of lung echinococcus have no got specific signs. In initial stage same as in tuberculoma the echinococcus time course is asymptomatic. Then during the growth of echinococcus cyst the patient complain of weakness, dyspnea, pain in the chest, cough, haemoptysis, that is the same signs, as in tuberculous patients. The X-ray examination helps diagnostic, on a roentgenogram intensive spherical shadow without changes in around pulmonary tissue and without "«track" to the lung root are found. During filling of bronchi by contrast the absence of any communication of echinococcus cyst with the bronchus is found. If the cyst places in peripheral lung departments then the presence by a filled liquid cyst diagnostic with the help of ultrasonic scanning. In diagnostic the detection of echinococcus cyst in the liver, blood eosinophilia, computed tomography (with its help it is possible due to different of density may distinguish a cyst and tuberculoma), serologic and immunologic tests may help.

Tuberculoma can be like to spherical shadow of arteriovenous aneurysm of the lung, in a long time it is not accompanied, as well as tuberculoma, signs of lung lesion. If size of aneurysm is large then specific signs of circulatory disturbance such as cyanosis, giddiness and other signs of hypoxia are appeared, haemoptysis is possible too. In this case other faults of vessels development are found in this patient. On a tomogram, executed through a plane of aneurysm, the widened arteries and vein come up to it are determined. The presence of arterial-venous aneurysm is the indication to lung angiography.

Wide usage of antibacterial drugs promoted occurrence such tuberculous complication, as visceral mycosis (aspergilloma). The fungus as sphere appears usually in sanated tuberculous caverns, bronchiectasises, pleural cavity. The main cause of diagnostic mistakes is the incorrect treatment of a spherical shadow in the lung on a background residual of posttuberculosis changes. The shadow of aspergilloma is nonhomogenous, sometimes with patch of calcification. Around of a shadow the transparent strip of air as aureola is determined, which it is possible to contrast during bronchography. For confirmation of the aspergilloma diagnosis it is important to find out funguses in the patient by culture of sputum or bronchus washed water.

Fibrosis-cavernous Tuberculosis of the Lung


 Fibrosis-cavernous tuberculosis is a final stage in progressing time course of destructive tuberculous process.


 A title "fibrosis-cavernous pulmonary tuberculosis " mirrors pathomorphologic changes, observing in this form of tuberculosis. It is characterized by presence of a fibrous cavern, development of fibrosis changes in a pulmonary tissue around the cavern, foci of bronchogenic dissemination of different old both around of a cavern and in the inverse lung. As a rule, the bronchi, which drainage of cavern, are affected. In the lung and other morphological changes develop such as pneumosclerosis, emphysema, bronchiectasis. The fibrosis-cavernous tuberculosis forms from infiltrative or disseminated process in progressing time course of the disease. The area of changes in the lungs may be different: the process may be one-sided or two-sided with presence one or multiple caverns.


 In fibrosis-cavernous tuberculosis cavern is a cavity, the wall by which consists of three layers. The internal layer is pyogenic, contains mass of caseous necrosis, pus, slim, a lot of MTB. Tearing away together with caseous mass, the pyogenic layer is mixed with sputum and may become the cause of MTB dessimination in unaffected patch of the lungs and formation of the bronchogenic dessimination foci. The middle layer consists of specific granulatious tissue. In unfavorable time course of tuberculous process the necrosis of granulations, metamorphosis them in a pyogenic layer is watched. The granulations may also transform in fibrous tissue. The external layer is fibrous, it step-by-step passes in unaffected tissue of the lung. In the period of exesorbation of tuberculous process around the cavern there is a zone of a perifocal inflammation. The wall thickness of a cavern is conditioned by fibrous capsule and perifocal inflammation. The cavern connects with the bronchus, through which sputum passes.


 The clinical signs of fibrosis-cavernous tuberculosis are diverse, they are caused not only tuberculosis, but also changes in pulmonary tissue around of a cavern, and also developed complications.


 There are 3 clinical versions of the time course of fibrosis-cavernous pulmonary tuberculosis. It is limited and regarding stable fibrosis-cavernous tuberculosis, when due to chemotherapy there comes definite stabilization of the process and the exesorbation may absent within several years. It is progressing fibrosis-cavernous tuberculosis, it is characterized by changing exesorbations and remissions, a period between them may be different - short and long. In the period of exesorbation the new areas of inflammation with formation of "filial" caverns are appeared, sometimes the lung may be destroyed completely. In the noneffective treatment in some patients the progressing time course of process is completed by development of caseous pneumonia. It is fibrosis-cavernous tuberculosis with presence of different complications, more often this version also is characterized by progressing time course. More often in these patients cardial-pulmonary insufficiency, amyloidosis, often repeated pneumorrhagia and pulmonary bleedings are developed, the nonspecific infection is exesorbated.


 In the most cases the clinical diagnosis of fibrosis-cavernous tuberculosis is not difficult, as some signs, which is specific for this form of tuberculosis, is watched, but in some cases these signs are poorly expressed or abnormally are interpreted.


 The clinical manifestations and diversification of signs depend on spreading of process, its localization, complications and concomitant diseases. Signs of the fibrosis- cavernous tuberculosis are cough, sputum expectoration, chest pain, weakness, weight loss, poor dream and appetite, haemoptysis, increase of the body temperature, sweating during dream at the night. Each patient may have those or diverse of listed signs, and in the different period of the disease the degree of manifestation of signs can be different.


 During examination of the patients suffering from fibrosis-cavernous pulmonary tuberculosis, sometimes it is possible to mark normal habitus, normal configuration of the chest, satisfactory development of subcutaneous fat, but more often patients habitus has characteristic manifestations of the chronic tuberculous process.


 Longeness and extensiveness of pathological process in the lung and pleura, presence of chronic intoxication leads to change of the patient habitus. Heavy weight loss, wrinkle face, dull glance, dry husking skin, some expressed muscles are characteristic for the patient suffering from pulmonary tuberculosis in a long time. Retraction of the above- and subclavial spaces, retraction of the intercostalis, the impressed and enlongement chest and sign when the affected side is behind time in act of breathing testify about large changes in the lung and pleura in the affected side. It is so-called «Habitus phthisicus» that is habitus of the patient who long suffering from the chronic tuberculosis form.


 On percussion in the patients shortness of the pulmonary sound is determined over places of pleura thickened and vast development of fibrosis in the lung and also above massive infiltrative and pneumonic changes.


 By auscultation the loosened breathing above the patch of fibrous pulmonary consolidation and the pleura thickeness, vessico-bronchial breathing above massive infiltrative-pneumonic changes, bronchial breathing above a large cavern with the wide draining bronchus, amphoric breathing above smooth-wall giant (more 6 сm in diameter) cavern is listened. Above a cavern coarse bubbling rales are listened also. If consistence of cavern containing is dense then rales may be listened also during deep breathing. In the patient around of the cavern a zone of infiltrative change of a pulmonary tissue may arise. On auscultation in these patchs fine-bubbling rales are listened.


 In emaciation and recurring haemoptysis in a haemogram the hypochromic anemia is watched. In the rest cases the contents of erythrocytes and haemoglobin in  blood is norm. For the fibrosis-cavernous forms of tuberculosis are characteristic increase ESR and moderate leukocytosis, in exesorbation the deviation to the left, lymphopenia is marked.

In the most cases the patients with fibrous-cavernous tuberculosis have a lot of MTB and in the period of continuing disintegration - elastic fibers in sputum.


 Chest X-ray shows cavern as ring-shadow. Around of this shadow is determined fibrosis lines and focal dissemination, and the foci are in a different phase of development: the condensing and dense tuberculous foci can be alongside with soft foci (fig.15). In the lungs there are other changes also such as pneumosclerosis, emphysema, bronchiectasis.


 The fibrosis-cavernous tuberculosis should be differentiated with lung tumour, lung abscess, bronchiectasis, cyst.


 Since 1969 in classification of the clinical forms of tuberculosis was excreted, as the individual, cavernous form of pulmonary tuberculosis. This form was characterized by presence of the formed cavern, around of which the expressed perifocal inflammation and fibrosis change absented. This form had intermediate place between a phase of disintegration of that or other clinical form of tuberculosis as beginnings of destructive process and fibrous-cavernous tuberculosis as by its final. The excretion of cavernous tuberculosis was based by clinical and dispensary practice, so it has meaning in selection of the patients for a surgical treatment. This tuberculosis form was struck off from classification as seldom meeting by the resolution of the II Congress phthisiaters and pulmonologists of Ukraine (October20- 23, 1998).

At definition of aetiology of cavitary changes in the lung and differential diagnostic cavern and abscess, more rare disintegratinig lung cancer, the most important role play bacteriological studies of sputum which allow define the infectious agent (MTB, secondary microflora), and also cytological studies of bioptate. The X-ray contrast methods (selective bronchography) have definite meaning, especially in inherent cysts and bronchoectatic disease, which during the X-ray examination can «feig» cavity. The studies of aspiration stuff obtained by a directional catheterization of the bronchi in an affected zone increase a possibility definition of disease aetiology.

Now the clinical manifestations of lung abscess become less expressed, that difficults statement of the correct diagnosis. During anamnesis taking it is necessary to remember, that lung abscess often arises on a background of pneumonia, chest trauma, rib and column lesion. Beginning of the disease is more acute, with chill, high temperature, cough with purulent sputum. Often the patients complain of pain in a definite place of the chest. In haemogram there are accelerated ESR, expressed leukocytosis. Abscess more often is localized in the lower lung parts. Around of abscess cavity the broad zone of a perifocal pulmonary tissue inflammation is defined. The external contour of a cavity wall is poorly defined, internal contour of a cavity wall is uneven, "«baylike". These signs and also presence in a cavity of horizontal fluid level, absence in the lung tuberculous changes testify to abscess.

Cirrhotic  Tuberculosis of the Lungs


 The cirrhosis is massive hyperplasia of connective tissue which take pace in  pulmonary parenchyma as a result of prolipherative processes activation.


 The cirrhosis more often develops as a result of prolonged fibrous-cavernous or chronic disseminated pulmonary tuberculosis processes. But the initial form for lung cirrhosis can be and such processes, as widespread infiltrative tuberculosis (lobitis, caseous pneumonia) and pleurisy. The cirrhosis can be one-side and two-side, local or diffuse.


 As a result of cirrhotic process the pulmonary parenchyma is substituted by  connective tissue, that very changes all lung architecture.


 Cyrroticaly changed lung segment decreases in volume, the pleura above it is enthickement. The connective tissue consolidation of pulmonary tissue changes a position and struction of the lung bronchi and vessels. The bronchi not only change the position, but also are deformed what leads to formation of bronchiectasis. The small-sized lung vessels in the affected zone partly are obliterated, and in any places they are dilatated.


 Expressed vessel changing is the cause of often bleedings in the cirrhotic tuberculosis form: the blood capillaryes in a cirrhotic tissue can fast be destroyed in places of aneurysmal dilatations. Observing in these cases haemoptysis, can often repeat, but blood expectoration usually is small. In a pulmonary tissue around cirrhosis, the emphysema often is marked. The position of mediastinum organs in cirrhosis lung is very changed: in depending from localization of cirrhosis is possible displacement up of mediastinum organs (in cirrhosis of the upper lung lobes), displacement of large vessels and hearts to the party of cirrhosis.


 The clinic of the cirrhotic tuberculosis form is determined first of all by signs of function disturbance of external respiration and cardiovascular system. The patients complain of dyspnea, palpitation, they are increased during physical effort.


 On examination of the patients deformation of the chest pays attention to itself. On the affected side are marked retraction of the chest, narrowing intercostalis, omitting of the shoulder, atrophy muscles of the shoulder girdle. Above the cirrhosis patch the dullness of percussion sound is determined, lower of this patch box-like sound is marked. The lung motility on the affected side is very limited. By auscultation above cyrroticaly changed lung place vessico-bronchial or bronchial breathing are determined. The dry and wet rales are conditioned both bronchiectasias, and bronchitis.


 The MTB expectoration is poorly characteristic. The X-ray pattern of the cirrhotic tuberculosis form depends on localization, expansion and lesion type. In lung cirrhosis the shadow is high intensity, but not always homogeneous: on a background of a shadow the spherical cellular enlighting conditioned by bronchiectasias and segments of emphysema can be visible. The pulmonary field on the affected side is very narrowed. The lung root hitched up and can not emerge on a background of a massive cirrhosis shadow. The trachea and the mediastinum organs are displaced to the affected side (fig.16).


 The clinic of lung cirrhosis is determined by stability of pathomorphologic changes. The condition of the patient for a number of years can not change almost. The periodic small climb of body temperature, amplification of cough and increase of quantity of sputum are conditioned more often by bronchiectasias. In cirrhosis is more often, than in other forms of pulmonary tuberculosis, haemoptisis is watched. The patients suffer mainly from cardial-pulmonary insufficiency.


 The limited one-side cirrhosis can not be mirrored almost in a patient condition.


 It is necessary to distinguish lung cirrhosis from cirrhotic tuberculosis. Lung cirrhosis is posttuberculosis  change without signs of activity.
Tuberculous Pleurisy

The diseases of the pleura, their diagnostic and treatment always introduced a serious problem in medical practice. The complications from the pleural cavity more 70 different diseases can produce. Pleurisy of a tuberculous etiology in frame of other lesions of the pleura prolong to take a leading place. 


 The tuberculous pleurisy seldom happens as an independent form of tuberculosis, more often it accompanies pulmonary and extrapulmonary tuberculosis. Most often pleurisy is marked in the disseminated form of tuberculosis, complicates time course of primary complex and tuberculosis of intrathoracic lymph nodes. Rather seldom now pleurisy represents one of signs of systemic mucosa lesion - tuberculous polyserositis.


 The development of pleurisy in tuberculosis is conditioned first of all by intimate topographic connection of the pleura with the lungs and intrathoracic lymph nodes, and also pathophysiological, biochemical and immunological deviations which arise in the ill organism.


 In development of a pleuritis at tuberculosis plays a role bacteriemia, hypersensitive of an organism and spreading of process from the subpleural foci and intrathoracic lymph nodes.


 Allow for pathogenic mechanism of development there are 3 pleurisy type: perifocal, predominantly allergic and tuberculosis of the pleura. But these mechanisms of tubercular pleurisy development often are combined among themselves, therefore they are distinguished conditionally .


 Perifocal pleurisy develops due to involvement of the pleura in an inflammation if there are subpleural tubercular changes in the lungs or affected bronchopulmonal lymph nodes. In perifocal pleurisy the volume of exudation is usually a little. Pleurisy flows past as sticking, plastic process with formation pleural consolidations. The clinical manifestations of such pleurisy are scanty, are marked chest pain, the shortness of percussion  sound can be determined, the pleural friction sound can be heard. X-ray examination shows pleural consolidation in the conforming department of the pleural cavity. Alongside with it the perifocal pleurisy can be with accumulation of effusion and conforming clinical characteristics.


 Hypersensibilisation of a subpleural zone of the lung and pleura lead to that specific stimuluses (causative agent, toxins) or nonspecific (trauma, overcool, hyperinsolation etc.) cause hyperergic inflammation of the pleura which instigate accumulation of exudation (as a paraspecific inflammation). Allergic pleurisy is characterized by the acute onset with increase of temperature up to high figure. Within the maiden 10- 15 days the fast exudation accumulation  is marked. Allergic pleurisy arises in the patients with primary tuberculosis at fresh contamination or chronic  primary tubercular infection. As a rule, in such persons the hypersensibility to tuberculin showing expressed tuberculin reactings is marked. In blood eosinophilia quite often is marked. Serous effusion, in early stages sometimes serous- haemorrhagic, sometimes can be eosinophilic, but more often lymphocytic. Mycobacteria in effusion, as a rule, are not found out.


 The tuberculosis lesion of the pleura can happen by a hematogenous way. In these cases different tuberculus  changes of the pleura are developed, i.e. tuberculosis of the pleura. The exudation volume  can be different. The disease has wave-like time course and can has delayed time course.


 In clinical manifestations of pleurisy there are 3 main syndromes: syndrome of  dry (fibrinous) pleurisy, syndrome with effusion (unpurulent pleurisy: serous, serous-fibrinous, rare - haemorrhagic), syndrome of purulent pleurisy (empyema of the pleura). These syndromes can be watched as isolatic or to be replaced one by other in dynamics of disease.


 The onset of dry pleurisy can be acute with increase the temperature up to 39º С, sharp piercing chest pain, cough and dyspnea. Due to sharp pain the breathing becomes surface. There can be troublesome cough. By percussion  changes are not found. By auscultation  pleural friction sound is heard. X-ray examination of the lungs shows the limitation of motility of a cupola of the diaphragm in the affected side.


 Fibrinous pleurisy can be finished by cure and not keep after itself of any tracks, but more often will be formed pleural adhesion.

 The most often form  of exudative pleurisy of tubercular etiology is serous  pleurisy. Very much often serous pleurisy is as progressing of dry (fibrinous) pleurisy. In initial stages of pleurisy the clinic corresponds to clinic of dry pleurisy, then, in process of accumulation serous effusion in the pleural cavity, pain intensity decreases and sometimes there is an impression of an imaginary health. The further accumulation of effusion leads to  increase of dyspnea. Displace mediastinum organs leads to increase of  tachycardia, respiratory arrhythmia, increase of blood pressure, especially in a system of pulmonary artery. The most reliable physical signs of availability effusion in the pleural cavity it is necessary to consider development of sharp thoracic lagging on the affected side, dullness of a percussion sound, shallow breathing on auscultation, dyspnea, tachycardia.


 In haemogram the deviation to the left, lympho- and eozinopenia, moderate monocytosis, very accelerated ESR is watched.


 Serous pleurisy is characterized by appearance transparent exudation of light yellow colour, sometimes with impurity of fibrin, with specific gravity 1015- 1025 and contents of protein of 30 g/l and more. The cell structure is unequal in the different terms of inflammatory process. In an acute phase in serous liquid is contained of 50- 60 % of neutrophils and 20 % of lymphocytes, a lot of eosinocytes, erythrocytes, mesothelial cells. Then in effusion cytogramma lymphocytes (90- 95 %) start very to prevail. In the lingering forms of disease in liquid plasma cells are appeared. At inclination to suppuration quantity of lymphocytes is reduced and the contents of neutrophils rises. In serous-fibrinous effusion a lot of fibrinogenum is determined.


 The purulent pleurisy more often is formed as a result of suppuration of effusion. In other cases it develops at infection spreading from caseous lymph nodes of the mediastinum and at disturbance of integrity of cavern wall.


 Clinical manifestations of purulent pleurisy are various. Sometimes it has chronic time course with some expressed phenomena of intoxication, i.e. as so-called cold empyema. However, such condition of a relative health is temporary. Under influencing of intercurrent disease, and more often at progressing of process in the lungs and pleura there is exacerbation of purulent pleurisy. In such cases quantity of liquid increases, the integrity of visceral or parietal  pleura is upset and pulmonary-pleural or pleural -toracic fistula is formed.


 By X-ray examination in the patients with exudative pleurisy the tipical picture of shadow in lower departments of the pulmonary field with oblique upper border is detected (fig.17). In interlobar pleurisy the arrangement of exudate can be determined on a lateral roentgenogram. 

The inflammation of the pleural leaves with effusion in the pleural cavity can arise in many diseases of the lungs and other organs. If is found out effusion in the pleural cavity, it is necessary to think about probable pleurisy of tubercular etiology. Thus it is necessary to take into account, that tubercular pleurisy in most cases is complication of lung tuberculosis or tuberculosis of mediastinum lymph nodes. Therefore careful examination of the respiratory organs (roentgenography, tomography, tracheobronchoscopy) is obligatory component of complex examination of the patient with pleurisy. In pleural effusion MBT are found out rarely, despite of presence on the pleura multiple tubercular granulomae as tubercle or larger foci. Due to this thoracoscopy with pleura biopsy is most informative method of the establishment of the diagnosis tubercular pleurisy.


 Differential diagnostics. Clinical-roentgenologic picture of tubercular pleurisy in many respects is similar with pneumonic pleurisy. Pneumonic pleurisy, developing simultaneously with lung inflammation (parapneumonic pleurisy) essentially does not influence to a clinical characteristics of pneumonia, effusion such pleurisy is usual small, serous. Pleurisy, arisen as a result of the pneumonia progressing (metapneumonic pleurisy) make clinical characteristics of disease worse: in the patients the intoxication symptoms are increased, high fever showing of occurrence purulent effusion is appeared. In differential diagnostics within pneumonic pleurisy and tubercular pleurisy it is necessary to take into account presence of unspecific pneumonic process in the lungs and neutrophilic structure of effusion citogramma.
Pleural effusion associated with tumour  in most cases arises as result metastasis of tumour in the pleura and the lungs, rarer - as a symptom of primary tumour of the pleura, for example, mesotelioma. Detection of primary tumour, which is more often located in the mamma gland, pancreas, kidneys, stomach helps to determine etiology of pleurisy. Effusion in tumours is haemorrhagic, persistently collects, despite of its periodic evacuation.
Pleurisy, complicated tuberculosis of the lungs, it is necessary to differentiate from pleural effusion associated with mycosis. In the lungs are found foci, infiltrative defeat, dissemination, cavities. The diagnosis of pleurisy associated with mycosis is based on detection in effusion of a mushroom, in bioptate of pleura - characteristic for that or other mycosis granulomae, on serologic tests on antibodies.
Infarction of the lung in many cases are accompanied by effusion in the pleural cavity. Effusion has inflammatory, serous or gemorrhagic character. Alongside with a characteristic clinical picture of thromboembolism of pulmonary artery, reasonable diagnosis of infarction and its prevalence are established by angiography.
Pleural effusion in diffuse diseases of connective tissue can appear at long-time basic disease and to be its first manifestation. As independent disease pleurisy is observed extremely rarely, therefore it etiology basically is established on a clinical picture of the basic disease. In difficult cases to specify the diagnosis biopsy of pleura helps.
Exudative pleurisy can be the first symptom of such diseases of abdominal cavity as pancreatitis, underdiaphragmal abscess, liver echinococcosis. Pleurisy in these diseases can be little and significant, serous, serous-fibrinous and purulent.
Postinfarctic pleurisy (syndrom Dresslera) develops for 8 - 10 weeks after cardiac infarction, it is accompanied allergic pneumonitis and pericarditis. Effusion is usually little, can be one-sided and two-sided, with eosinophylic citogramma. 
In stagnant cardiac insufficiency effusion in pleural cavity is possible. Effusion is usually bilateral, its accumulation occurs gradually, it is accompanied by increase dyspnoe. Sometimes hydrothorax is accompanied by subfebrilitet, cough with sputum and even haemoptysis, that can serve as the reason for differentiation from tuberculosis. If to make the profound examination on tuberculosis the heavy condition of the patient does not allow, at an establishment of the effusion etiology basically are guided by structure of pleural liquid, which has features of transsudate (contents of protein less than 30 g/l), and time course of the basic disease. 

Dry (fibrinous) tubercular pleurisy by clinic is showed by various symptoms. In the majority of the patients it arises as complication of tuberculosis of respiratory organs and is accompanied by the unexpressed intoxication symptoms, dry cough and in all cases by pains in a side. Pain syndrom is the reason of the erroneous diagnosis of intercostal neuralgia, stenocardia attack, cardiac infarction. In dry pleurisy in the patients  shortness of percussion pulmonary sound is absence (if pleural adhesions are not formed), a bit weakened vesicular breathing and characteristic pleural friction sound are marked. By X-ray it is possible to find out limitation of diaphragmal dome mobility on the affected side. Infiltration of pleural leaves and fibrinous effusion in pleural cavity are well determined on computer tomogram. 


Tuberculosis of Bronchi, Trachea, Upper Respiratory Tract and Oral   Cavity

All these   tuberculosis localizations are found as complications of other forms of the primary and secondary pulmonary tuberculosis and one of the intrathoracic lymphatic nodes.Isolated forms of these tuberculosis localizations are  not typical (particularly for the bronchial affection form). 

 Sources of thr tracheobronchial tuberculosis may vary depending oncharacter and activity of the general specific pathology.  Bacillar contents of cavern or destructive focus is thought to be the most frequent source of bronchial infection. Mycobacterium tuberculosis penetrates into the submucosal bronchial membrane via mucous glands crypts and causes specific inflammation.   Small as well as large bronchi are affected.
Although the spreading of infection by sputum is thought to be one of the main pathways, it’s not the only one. Bronchial infection may occur by a contact spreading off the specifical focus.  Lymphogenic bronchial infection in patients with the primary and secondary tuberculosis is possible too. Hematogenic bronchial infection has been questionable but it was proved  experimentally in 1962.

There are three general forms of the bronchial and tracheal tuberculosis: infiltrative, ulcerous and fistulous (lymphobronchial and bronchopleural fistulas). 

The infiltrative form is the initial pathological affection, which   more often is asymptomatic  The bronchial or tracheal mucous membrane is locally hyperemic, enlargened, hemorrhagic and elevated to lumen during bronchoscopy. 

The ulcerous form develops as a result of following progress. Infiltration decomposes with ulcer formation in its center part. In its bottom caseous tissues, mucus and sputum   found often the,. Ulcer’s borders are rough. In case of favourable process,  products of decay are  rejected from the ulcer bottom with the further cicatrisation or epithelisation. In some patients these granulations look  like a polypous formations. 

The fistulous form is often in the primary tuberculosis and mainly observed in children and adolescents. It develops as a result of the bronchial caseous break out lymphatic nodes. It would have a favorable prognosis if the perforation finishes with some drawn white cicatrix with round (oval) form or it lasts with plain some drawn borders, but without surround reactive inflammation. 

Clinically bronchial tuberculosis develops gradually and is not clearly manifected in majority of patients. However, the bronchial symptomatology depends on many reasons, first of all – general reactivity, form and phase of the pulmonary tuberculosis, etc.  

Most typical signs of the bronchial tuberculosis are cough, sometimes accompanied with thoracic pains, dyspnoe is so excessive that couldn’t be only the pulmonary tuberculosis genesis, atelectasis of part or whole lung, blocked and swollen caverns. It should be noted that all these symptoms may  not  develop even if the ulcerous bronchial tuberculosis occurs. 

Its complications are a stenosis of various stages, granulations, and broncholith.
Approximately 20% of the patients have various residual changess after the clinical recovery of  bronchial tuberculosis. These changes includee singular superficial   white cicatrices, which don’t deformate the bronchial wall and aren’t a cause of its drainage dysfunction. Rarely  they lead to the fibrous and scarry stenosis.   Scarry stenosis of large bronchi is classified into concentric (observed more often), parietal with affection of one wall and so called the atrophic bronchus (it’s rare bronchial stenosis form owing to atrophy of large bronchus). There are three  degrees of stenosis: the first one (lumen is reduced by 1/3), the second one(by 2/3) and the third one(maximal bronchial stenosis).

 Broncholithiasis is one of the bronchial tuberculosis complications. Broncholith may develop as a result of  caseous calcification of the substances penetrating to bronchus. 

Diagnosis of the tracheal and bronchial tuberculosis is based on bronchoscopy and biopsy. 

There would be the laryngeal tuberculosis in the initial and progressed pulmonary tuberculosis. Usually oral tuberculosis (affection of tongue and throat) develops on the background of  severe breakdown of patient’s general resistance or as a result of the disseminated tuberculosis process. 
The course of tuberculosis of larynx can be acute, subacute and chronic. Acute and subacute course in larynx can acompaning disseminated tuberculosis of lungs.   The symptoms of larynx tuberculosis can be the first sings of disseminated tuberculosis.  Infiltrates and sometimes even ulcers are observed during laryngoscopy. The most frequent sign of larynx tuberculosis is the change of voice: hoarseness, sometimes aphonia, dryness of voice. These primary symptoms appear when tuberculosis damages vocal cords or posterior wall of larynx. During hematogenous damage of larynx an epiglottis and arytenoids are the first to be hurt.  In these cases the pain on swallowing appears in the first place.
Tuberculosis of the nasal, labial, lingual and oral mucous membrane is  more often caused by the human type of micobacterium. 

The   mucous membrane of the oral cavity is  is a poor media for mycobacterium reproduction because of higher tissue resistanceand local  mucus protection). The isolated primary oral tuberculosis (a primary tuberculous complex)  is observed quite  seldom. It is usually found in immunocompromised infants, aged 2-3 with changes in organisms’ reactivity 

After the incubation (which lasts 8-30 days),a painful ulcer with deepened rough borders and muddy-grey dense bottom  1-1.5 cm in size appears,. 2-4 weeks after the ulcer’s appearance     submaxillary lymphatic nodes enlargen. At first they are mobile, but soon they form adhesion with surrounding tissues and often result in abscess  followedby  fistula formation.    

This tuberculosis form would be very severe, especially in 1-year children, because of possibility of  generalization. In case of favorable course, it gradually disappears without therapy. 

 The clinical forms of secondary tuberculosis of oral cavity, tongue, nose include a tuberculous lupus, scrofuloderma, and miliary-ulcerous form.

 The tuberculous lupus often locates in edge of the upper lip, nose, soon it spreads to the oral cavity (rarely it is observed inthe  reverse order) in to incisors and canine teeth. There are 4 stages of the tuberculous lupus development: infiltrative, nodular, ulcerous and scarry. Cicatrices are frequently atrophic and plain. Sometimes, they are a source of new lupus elements growing. They become rough and form an adhesion with mucous membrane and surrounding tissues. The regional lymphatic nodes are enlarged soft mobile and painful. 

The lupus tuberculosis, mainly in the ulcerous form, results to osteal destruction of the alveolar process that in its turn causes shaking loose and deviation of teeth. It leads to complete disappearance of the alveolar process, dedentition, thus the scarry causes complete adhesion of the upper lip mucous membrane with palate. At times there is affected tongue or lingula like as the nodular or ulcerous form. 

The tuberculous lupus has the chronic current undulating with relapses. Sometime, it lasts since childhood for decades and is frequently accompanied with tuberculous alterations in other organs. 

Scrofuloderma or colliquative tuberculosis is rarely found; it mainly is in tongue and cheeks as the singular dense nodes in profound tissues. They’ll gradually become more soft and outbreak with fistulas. The appeared ulcer has irregular form and deepened borders. They heal with irregular scarry. 

The miliary-ulcerous tuberculosis is after mycobacterium’s inoculation out sputum to the oral mucous membrane (palate, tongue, lip, gum, check). It shows with some grey yellow or gay formation, which soon transforms to plural ulcers. They are not profound, but have irregular form and bottom covered with pus. Process would current very slowly and in frequency is accompanied with lymphadenitis.  

Tuberculosis of the Respiratory Organs, Combined with Dust Occupational Lung Diseases (anthracotic tuberculosis)
To the dust occupational lung diseases (pneumoconiosis) are concerned diffuse lesions of the lungs as a result of dust inhalation. The tubercular lesion as complication of dust disease more often meets in patient with silicosis.

It is distinguished three stages of silicosis. I stage is characterized by presence in the lungs diffuse interstitial changes. Often pleural adhesions are visibled. The structure of the lung roots is upset, the roots of the lung are consolidated and widened, the lymph nodes in the lung root can increased and calcificated as an egg shell. 

II stage is characterized by diffuse  arrangement of numerous small-sized nodules. In this case the pulmonary pattern is not differentiated. Fibrosis consolidation of the lung roots and increase of the intrathoracic lymph nodes are more expressed than in I stage.

The coalescence of silicosis nodules and the formation of fibrosis clusters or conglomerates of different value and quantity characterizes transition in III stage of the disease.

The silicotuberculosis is not simple combination of two diseases, but independent nosologic form. The frequency of complication of silicosis by tuberculosis is various and depends on aggressiveness of dust, and also expressiveness and form of  fibrosis.

In the patients with the first stage of silicosis the tuberculosis is found in 10- 20 % of cases,  with the second stage - in 20- 60 %, with the third  stage - in 60- 80 %.The person in the age of 30- 40 years work for the dangerous silicosis  plants (mines on production of metals with the major content of silicon etc.) catch  tuberculosilicosis.

The more high-gravitated is silicosis, the more often tuberculosis is affixed to it. In the patients with silicosis with decrease of the organism resistance, local and general immunity tuberculosis can be called even by small superinfection of MTB or conditionally pathogenic mycobacteria. The tuberculosis forms with productive inflammatory reacting are dominate predominantly.

Tubercular and silicosis processes can invoke formation of single or multiple clusters of  silicotuberculosis. If they have the spherical form and well difined outline, them call silicotuberculomae. The foci of nodal silicotuberculosis quite often are disintegrated, formating cavities - silicotuberculosis caverns.

Among other dust diseases asbestosis is complicated by tuberculosis, antracosilicosis and other dust diseases is complicated by tuberculosis, and tuberculosis in this case have more good-quality time course than in silicosis.

The morphological picture of  silicotuberculosis is diversiform. It depends on stage of  silicosis, form of  tuberculosis and kind of silicotuberculosis process. For silicosis silicotic granulomae consisting of concentric fascicles of collagenic fibres, which draining among themselves in some plases,and diffuse growth of a copulative tissue, thickening of the pleura, consolidation of lymph nodes by coal dust, copulative tissue and silicotic nodules are characteristic. Tuberculosis is submitted by the different morphological forms. In silicotuberculosis formations alongside with a caseous necrosis and specific granulation tissue there are a lot of collagenic fibres, silicotic granulomae, coal dust.

The complication of silicosis by tuberculosis can not change the patient condition, in who the normal temperature of the body is saved and there are no signs of tubercular intoxication. The asymptomatic time course is watched in complication of silicosis by  focal tuberculosis, tubercular bronchadenitis. As well as in absent of silicosis, the appearance of the exudation-caseous forms of tuberculosis results to noticeable deterioration of a general condition of the patients, development of intoxication symptoms. Cough with sputum, sometimes haemoptysis appear in the patients, they loss of the weight.

Presence patch of consolidation in the lungs and particularly clear lung field stipulates "variegation" of percussion pulmonary sound. On aucultation in the lungs dispersed dry rales are determined. The wet rales are auscultated seldom due to unexpressed exudative form of  inflammation in silicotuberculosis.

In the patients with silicotuberculosis MTB in sputum is found out particulaly in cases the using of culture method. A few MTB in sputum are found out even in the cases of destructive forms of tuberculosis, as the caverns are badly drained by the deformed bronchi. 

In a haemogram changes depend on appearance active tuberculosis in the patient with silicosis, and their expressiveness corresponds to gravity of tubercular process. Due to respiratory failure, the hypoxemia and hypoxia in the patients with silicotuberculosis all kinds of metabolism are upset.

In a X-ray pattern of silicotuberculosis dominate silicotic change, their spreading is determined by stage of silicosis. Meanwhile, X-ray method is one of the basic diagnostic methods of tuberculosis as complications of the dust diseases. In case development of focal tuberculosis, more often in the upper departmentof the lungs, there are polymorphic shadows of the spherical form up to 1sm in a diameter. They are the greater size and smaller intensity, than silicotic granulomae. The tubercular infiltrate same as the foci, differs by asymmetrical arrangement, it is smaller intensity with less clear contours, than silicotic clusters. The tubercular caverns have well design wall; vice-versa, silicotuberculosis caverns placing in segments of a massive silicotuberculosis, have incorrect the form. In silicotuberculosis the intrathoracic lymph nodes (silicotubercular bronchadenitis) have well defined outline due to peripheric calcification - sign of "an egg shell". By X-ray the nodal silicotuberculosis (silicotuberculoma) is shown by locuses 2- 4sm in diameter, unhomogeneous, with more dense patches and patches of lighting (cavities of disintegration). The massive silicotuberculosis correspond to silicosis of III stage which is complicated by tuberculosis. 

The bronchoscopic examination is important, as specify the diagnosis of silicosis. In the patients visually are found out impregnations of coal dust in mucosa of bronchi. At bronchoscopy it is possible to find out also deformation of bronchi as cicatrical or inflammatory narrowing of the lumen, retraction of the wall by the increased lymph nodes, cataral or purulent endobronchitis.

Disfunctions of breathing and blood circulation are conditioned by silicotic lesion of the lung parenchyma, diffuse growth of the copulative tissue, fibroplastic processes in the bronchial tree. The radio-nuclide examination of the  lungs shows the expressed diffuse decrease of capillary circulation in both lungs. According to a lesion of the vessels of a small circle of blood circulationin the patients with silicotuberculosis the pulmonary cor develops.

Silicotuberculosis can become the cause of death if the disease will be progress.

The patients with  silicotuberculosis are observed in the tuberculosis dispensaries according to rules for tuberculosis patients.

Clinical Features of Tuberculosis in Children, Elders and Senils

Usually, human is infected with the tuberculous agent in childhood. Primary tuberculosis occurs in 7-10% of the infected men, more often in infants. The typic primary period property is a hypersensibility of all tissues and organs to the agent and higher general reactivity. First of all that shows with extensive perifocal pulmonary reactions around comparatively small tubercles, dermal hypersensibility to tuberculin, paraspecific inflammations of skin and mucous membranes (erythema nodosum, conjunctivitis, arthralgias and so on). 

Moreover, the primary tuberculosis has some more features that are excessive lymphatic disseminations (including both a lymphonodes and vessels).

The primary tuberculosis tends to generalization and hematogenic, lymphogenic dissemination.

It has one more character that’s higher tendency of the tuberculous foci to healing even without cure. 

Teenagers would have as primary and secondary tuberculosis. Juvenile age is a complicated period of organism’s development, because it differs with some “break” and terminal formation of the neuro-endocrinal mechanisms. Some endocrinal glands would have lower activity (adrenal, parathyroid, epihpysial, pancreatic insular tissue and thymus have almost secretion stop) and vice versa other ones have increased activity (pituitary body, thyroid gland). All transformations concerning whole organism during this time depends on the central nervous system development. This period demonstrates by increased cerebral growing, finished functional development of the cerebral cortex, subcortical function perfection and its interaction with the vegetative nervous system. Teenagers haven’t completely balance between irritation and inhibition that causes that the higher nervous system activity hasn’t been regulated enough. It influences on the protection, adaptation, immunologic-inflammatory reactions and regeneration, therefore changes clinic features and prognosis of disease.

Teenagers have a typically some symptoms at the beginning of the illness. However, there is an excessive decay of the pulmonary tissue with bacterial discharging in spite of these scanty symptymatology. Most of the ill teenagers have no expressed intoxication. The most frequent secondary tuberculosis form is the infiltrative one. The secondary forms in juveniles tend to higher, often hyperergical sensibility to tuberculin. 

Mainly, the primary tuberculosis in teenagers has complications, but most frequent which are specific bronchial affection and exudative pleurisy.

In accordance to the modern classification of human age, the elder are those, who are from 65 to 75, senile – from 75 to 85, and long-livers – over 85.

The elders and seniles would have reactivated tuberculosis by the age involution (endocrinal deficiency resulting to lower protein auto-renovation intensity, less control of the protein synthesis and other processes, including immune-deficient states, accompanied diseases, social-psychologic disadaptation owing to changed life and family causes and so on). Involution of all pulmonary elements, including parenchyma, bronchi, blood vessels, lymphoid system, is also predictor to the broncho-pulmonary inflammation. 

So like in the younger patients, they may have the focal, infiltrative pulmonary tuberculosis with following progressing or regressing (it depends on the clinical current, well-timed diagnosis and cure occurring) as a result of reactivation.   

Moreover, the tuberculosis reactivation would develop as in the peripheric, and mediastinal lymphonodes in elder and senile people. This reactivation occurs mainly in those, who have massive or plural calcinations, so as demineralization (that is dissolution of calcium salts). Then tuberculosis develops as the primary process; it leads to the caseous necrosis in lymphatic tissue, fistulous endobronchitis with following pulmonary and serous inflammation. 

The disease causes clinical signs. Often, besides these tuberculous symptoms there are an objective manifestations accompanying tuberculosis. 

Elder and senile patients have the changed processes of drug distribution. There is a lower renal clearance, their connection with blood proteins is not normal; inactivation and elimination that makes their acceptability poor. These patients should get some reduced and dosage.
Chapter 7
COMPLICATIONS OF PULMONARY TUBERCULOSIS
Hemoptysis and Pulmonary Hemorrhage 

   Pulmonary hemorrhage and hemoptysis are the often symptoms of pulmonary and extrapulmonary pathology. It is one of the most often complication under pulmonary tuberculosis which can also influence the condition of patients hard. 


Pulmonary hemorrhage and hemoptysis may be single or repeated. The sharing of pulmonary hemorrhages on hemoptysis and hemorrhages is most worth while. Hemoptysis is more or less admixture of blood in sputum. Hemoptysis is a result of diapedesis of  regular elements of blood. Hemoptysis is a result of inflammatory process or local violation of blood- circulation in the increased permeability of capillary walls and small vessels. Hemoptysis is clearing patients throat with fluid or coagulated blood.


The characteristic of pulmonary hemorrhage based on amount of the blood clearing patients throat is used often in clinic practice. On the whole pulmonary hemorrhage share on small- till 100 ml, medium- till 500 ml, profuse (massive)- more than 500 ml.
Difficulties in pulmonary hemorrhage and hemoptysis are often appeared in discovering of their source. Clinical investigation can establish that the source of hemorrhage can be nasal part of pharynx, gums, esophagus or stomach.


The emission of blood from the nose, nasal part of pharynx and cavum ori are not  the real hemoptysis. Careful anamnesis of patient and the examination of cavi ori and nasi enable us to determine the source of pseudohemoptysis. In this case the patient doesn't cough but the patient often emmises less changed blood ad oculi without admixture of sputum. During laboratory investigation the elements of sputum- alveolar epithelium isn't discovered in emmised sputum. Aspirational phenomenons are not occured after pseudohemoptysis. 


Cirrhosis of liver is more often  diagnosed in hemorrhage from varicose dilated veins of esophagus. This hemorrhage appears spontaneously and has profuse character. Hemorrhage from ulclus ventriculus is accompanied by coffee-ground vomit.


During pulmonary hemorrhage (primary) a tickle in patients throat, the feeling of compression,the pain behind the breastbone, asphyxia and than coughing with characteristic bubbling appears and scarlet, foamy blood without clots emmises from the mouth. Profuse pulmonary hemorrhages is accompanied by dizziness, paleness, tachicardia, hypotensia. The examination of the patient discovers fine bubbling rales in the lower parts of the lungs on the side of hemorrhage, 
during the roengenologic examination in the same areas we can determine atelectasis and aspiration pneumonia and rarely- in opposite side because of retrograde current of blood.


Pneumoniaes,  lung cancer, lung actinomykosis, lung echinococcus etc. can be the course of hemorrhage. Hemoptysis can be discovered in such patients who have been wounded in thorax in the past time.


The reasons of hemorrhages and hemoptysis are various but  more often we can see these ones in patients suffer from tuberculosis. Hemoptysis may be accompanied by both primary tuberculosis and chronic forms of tuberculosis as well. Hemoptysis can appear after adhesion of focuses of destruction and during  another pneumosclerotic process.


Hemoptysis in patients who suffer from tuberculosis often appears suddenly for patient, more often it occurs after the insulation, hot days and also during the meteorological changes. Hemoptysis are more often in summer and in autumn.


How can we explain the fact that in decomposition of pulmonary tissue which is abundantly supplied  with blood vessels hemoptysis can be met approximately in 10-15 % of patients. We can explain this fact because tuberculotoxines in direct action stimulate the processes of endarteritis obliterans and when focus is decomposed blood vessels without large ones obliterate and there is no hemoptysis. Hemoptysis may appear if the decomposition is formed very quickly and if vessels are not obliterated. The large vessels are not obliterated while their wall loses its elasticity due to the action of tuberculinotoxines but these vessels through over the cavern like balks and they can be dilatated under influence of the current of blood on them and that's why aneurismas are created. During tension aneurism can breaks and gives the strong bleeding.


Hemoptysis may discover also in transition the process from the wall of the cavern to the walls of vessel at the place of vessel's entrance into cavern and in corrosion of vessel’s wall. A small hemoptysis often appears also in fibrous processes when blood vessels(mainly small) are more afflicted with developing connective tissue. If vessels break we can observe hemoptysis. 


Hemoptysis and especially hemorrhage are serious complication of tuberculous process which demand immediate doctor's actions. 


The following actions in stopping of pulmonary hemorrhage are:

1. The lowering of pressure in less circle of blood-circulation (prescription of antitussive remedies, relieving of less circle of blood-circulation).

2. The lowering of permeability of vessel wall.

3. The increasing of coagulation of blood.

 
The artificial pneumothorax and pneumoperitoneum which were used widely in treatment of pulmonary hemorrhage nowadays are used rarely and only in the case of absence of the effect from conservative therapy and the opportunity to carry out in tracheobronchoscopy the sanation or endovascular embolization of bronchial arteries. We need to emphasize that pneumothorax under chronic tuberculosis is often non-effective from pleural adhesions. Pneumoperitoneum which is more often used for these purposes may carry out haemostatic action mainly in pulmonary hemorrhages in patients with lowlobular destructive tuberculesis of lungs. 

From the moment of the invasion endoscopic and endovascular methods of surgery we can reach hemostasis in almost all patients with pulmonary hemorrhage excluding the cases with lightning forms when the lethal final determines in 5 minutes. Such speed of this form doesn't give us opportunity to organize a real  medical actions to the patient. And that's why an anesthesiologist, a surgeon, a endoscopist should take part in carrying out the complex of medical manipulations but not only phtysiatrist-therapeutic. 

Cardio-Pulmonar Failure

Function of apparatus of expiratory breathing carries out the providing  of human body with Oxygen and removal CO2 which appears in the result of exchange reactions. Many acute and chronic diseases of bronchies and lungs lead to the development of pulmonary failure while the degree of morphological changes in lungs doesn’t always correspond to the degree of insufficiency of their functions. 

The pulmonary failure is the condition of human body in which don’t provide the opportunity to support the normal gas contain of  blood is absent or it reaches with the help of more intensive heart of external breathing apparatus and increasing work of heart which leads to the lowering of functional opportunities of human body. The function of apparatus of external breathing connects slightly with the function of system of blood-circulation. In insufficiency of external breathing the strengthening work of heart is one of the main elements of its compensation. 

There  are 3 main types of ventilation changes: restrictive, obstructive and mixed.

 Restrictive type is caused by the lowering of respiratory surface, removing or lung or its part from ventilation, the lowering of elastic tensility of pulmonary parenchyma, the bordering of diaphragm mobility etc. 

Obstructive type is caused by stenosis of lumen of respiratory ways which leads to troubling of passing air in bronchis. 

Mixed type unites the signs of both previous types often with predominance of on of these ones. 

Respiratory failure proceeds clinically by dyspnoe, cyanosis and in late stage- when  cardial failure is added respiratory failure proceeds also oedemas.

The including of different compensate mechanisms in fight with progressiverespiratory failure proceeds gradually according to its degree. In early stages of pulmonary failure the function of apparatus of external breathing in the rest carries out by usual way. Only in proceeding the patient physical work compensatory mechanisms are inserted (there is only the lowering of compensatory possibilities). Then in less load and also in rest we can observe tachypnoe, tachicardia, the signs of strengthening work of respiratory muscles in expiration and inspiration, the working of reserving groups of muscles in act of breathing. In more late stages when the compensatory possibilities are ended there appears arterial hypoxemia and hypoxia. 

Cardial insufficiency is connected with pulmonary failure at later period due to the development of hypertension of less circle of blood-circulation which is accompanied by increasing load on fight ventricle of heart. It’s rather hard to determine when the symptoms of changes in system of blood-circulation are connected with pulmonary insufficiency because both symptoms are alike.

 Cor pulmonale usually develops the patients suffering for a long time with pulmonary disease. This one develops  faster for the patients over 50 years old than for  younger patients which is connected with  less compensate abilities of pulmonary circulation and myocardium at middle-aged patients.

The diagnosis of compensate cor pulmonale without using the instrumental methods of investigation is very hard. Such symptoms as dyspnoe and cyanosis may be like pulmonary and cardiac origin. At the stage of compensation of cor pulmonale when right ventricle manages with high demands of circulation there are only pulmonary hypertension and hupertrophy of right ventricle. The main symptom is the accent of II sound over pulmonary artery among physical signs of hypertension in low circle of blood-circulation. Compensate cor pulmonale should be confirmed with the help of instrumental methods (x-ray, electrovectorcardiography etc.) 

It is very important in clinical practice to determine the first symptoms of decompensation. They are: weakness, anorexia and loosing in weight, the increasing of dyspnoe in rest, pains in right hypochondrium. These symptoms show us the decompensation of cor pulmonale.

The classification of chronic cor pulmonale. 

I degree – impossibility of system  proceeds her function, is not observed in rest and appears sometimes at high load (impossibility of system to adopt to the increasing of volume or intensity of proceeding work). 

II degree – the violation of functions of system in rest is not observed but always appears in carrying out daily load.

 III degree – the impossibility of system to proceed function is observed not only in load but also in rest.

 The treatment of compensatory cor pulmonale consists of the treatment of basic disease (which leads to violation of ventilation), the prophylaxis of colds, refuse from  smoking (nicotine proceeds the general pulmonary vasoconstriction). Decompensate cor pulmonale demands complex treatment is enabled on removal of respiratory failure (antiinflammatory, broncholitic, mucolitic remedies, respiratory gymnastics); spasm of pulmonary arterioles (hanglioblocators, spasmolitics, anticoagulants), and also treatment of myocariopathy (cardiac glycoside, diuretics, metabolic remedies).  
Amyloidosis


Amyloidosis of internal organs is one of the complications of chronic forms of tuberculosis and appears due to the violations of protein exchange in human body and is expressed in falling out of homogeneitic protein masses in interttissual fissuraes following the way of vessels, their walls and tunics of glandular organs.  


There are wide spread amyloidosis and local amyloidosis. In wide spread amyloidosis more often violates the spleen, then liver, kidneys, adrenal gland, intestine and other organs. The metabolism violates in closed by located cells in the result of deposition of amyloid; they and other tissues elements are compressed and atrophied. Amyloidosis develops slowly and violates the course of main process. 


We should take into consideration the examination of patients with amyloidosis the paleness and puffiness of face which are connected with edematicity of subcutaneous fat and sometimes with anemia. The affliction of kidneys is usually proceeded with nephrotic syndrome. At the first stage of the disease the affliction of kidneys does not influence greatly on the general condition of patient. The investigation of urine provides the opportunity to determine proteinuria while unlike “pure” nephrotic syndrome we can determine in urine not only albumin’s but also globulin’s. We should discover not only cylinder’s- hyaline, granular casts, waxy casts, leukocytes, epithelial cells, the number of erythrocytes is rather small. However the part of the patients has pronounced nephrotic syndrome with typical changes of urine.

The investigation of blood shows hypoproteinemia with characteristic shift in side of predomination of globulines (albumin- globulin coefficient decreases till 1,0 and more low). 

In later period oedems exist, ascites often appears, at the beginning of the disease- poliuria, in progressing of the disease- oliguria with hyperstenuria and the big amount of protein in urine. Arterial hypertension unlike the affliction of renal vessels is observed rather rarely in amyloidosis. The affliction of glomerular filtration appears on the early stage of the disease. In terminal stages the picture of pronounced renal failure with azotemia and uremia appears.

We can expect the success in treatment of amyloidosis only in such case if  the reason of the disease is removed and there is no hard changes in organs first of all in kidneys. The treatment consists of the diet with the increasing contain of protein (in normal azotexreted function of kidneys) and limiting of NaCl, vitamine therapy, the fight with oedemas and azotemia (in renal failure).
Spontaneous Pneumothorax

Spontaneous pneumothorax developes due to violation of visceral pleurisy with formation of connecting between pleural cavum and pneumatic ways. The cause of his appearance may be not only tuberculosis but also trauma of thorax, non-specific diseases of lungs, bulleous emphysema, cysts, tumors, pneumoconioses etc.. 

Unlike the variety of ethyological factors pathogenesis of spontaneous pneumothorax is determined by following factors: the affliction of hermetic of pleural cavum, detachment of visceral pleurisy from parietal one, compression of lung, displacement of mediastinum in healthy side. 

Due to these symptoms collapse of lung with the appearance of breathing failure, the irritation of receptors of parietal pleurisy with pain syndrome till pleural shock, the appearance of acute cardio-vascular insufficiency may be developed. 

We can differ: 1) an open spontaneous pneumothorax which is kept constant connection with atmospheric air; 2) tension pneumothorax (the hardest) when due to valvular mechanism in pleural cavity the amount of air is increased, positive pressure is increased; 3) closed pneumothorax when after invading of air in pleural cavum the connection between cavum and atmospheric air is closed. 

The clinical picture and the final of each type of spontaneous pneumothorax are various.

 Bordering closed spontaneous pneumothorax can proceed without any symptoms. Such patient has no pronounced hemodynamic violations. The perforation of visceral pleurisy as a rule  closes itself. Such pneumothorax is complicated rarely the exudative pleurisy and soonly the gas bubble resolves and the lung is straightened.   

Open spontaneous pneumothorax proceeds longer and more seriously than closed one because there often exists exudative pleurisy which is caused by mixed microbe flora. 

The most serious course can be observed in the tension pneumothorax. The increasing positive pressure in pleural cavity increases dyspnoe and leads to violation of heart activity. The condition of patient is complicated  with adding of purulent pleurisy.

The diagnostic of spontaneous pneumothorax is rather easy. Except the clinical signs of respiratory failure of patients we can observe tympanic voice in percussion, the weakening breathing over simultaneous part of chest. The presence of gas bubble and collapse of lungs is confirmed by X-ray examination. 

Treatment is in proceeding urgent aid in distinctly pronounced respiratory failure and violation of working of cardio-vascular system. We prescribe strict bed regimen, antitussis, painless, cardiac remedies, oxygenotherapy. We carry out  also specific and non-specific   general and local chemiotherapy (prophylaxis of empiema). The following tactic of treatment for each patient is determined individually. Some patients are needed in proceeding pleural puncture and air aspiration if high positive tension appears in pleural cavity. These aspirations sometimes should be done once more or we can carry out underwater drain. Patients with opened or tensioned pneumothorax in cases of the absence of the effect from conservative therapy should be operated.   

Chapter 8

ANTITUBERCULOUS THERAPY
Principles of Chemotherapy
The treatment of the tuberculous patients is one of the important parts of phthisiology. The history of tuberculous   treatment is closely connected with level of knowledge in various periods of medicine development and adjacent sciences. In the past  doctors prescribed to the patients with pulmonary tuberculosis drugs, which contained gold and silver, arsenic and iodine, phosphorus and strychninum, copper and lead, mercury and sulfur. Many plants and grass were widely used. The patients were treated by cod-liver oil, ass milk, dog fat, lime.  Rational use of some of these agents had positive effected on the patient organism due to the symptomatic effect, as in a particular degree they promoted to the normalization of metabolic processes.


 In XIX century a doctor had mainly hygiene-dietary methods of the treatment. In 1889 G. Bremer developed the plan of sanatorium-hygiene -dietary treatment of the patients with pulmonary tuberculosis, which has not lost its value today.


 Artificial pneumothorax, which had been carried out by Cario Forlanini in 1882 was progress in treatment of the patients with pulmonary tuberculosis, it considerably has increased possibility of therapy. Simultaneously with  pneumothorax other methods of surgery were also developed in pulmonary tuberculosis.


 I. I. Mechnicov’s theoretical ideas (1901) of antagonism of microbes became a basis of the newest direction - antibiotic therapy. Thus, the history of therapy of tuberculosis is divided into two periods: before antibacterial and antibacterial one. The latter begins since discovery of Streptomycinum by Shats, Bougies and Vicsman in 1943. In 1946 Leman offered to use with the medical purpose Para-aminosalicylic Acid, that considerably expanded medical possibilities in treatment of tuberculosis. The introduction of INH (Isonicotinic Hydrazide) derivative in medical practice allowed to treat successfully and to cure hopeless tuberculosis forms (have been synthesized by M. N. Schukina, G. N. Pershin, E. D. Sazonova, O. O. Makeeva in 1951 - 1952). On certain  period the treatment was carried out by separate usage of one of these drugs. It has allowed to clear limits of Streptomycinum, INH and PAS activity and  the negative effects of its separate usage.

 Since 1948 after clinical experience of the British tubercular association combined tuberculostatic therapy had come into practice and was generally recognized.
 The introduction of the modern antituberculosis drugs in clinical practice has changed the prognosis of the disease radically and influenced positively the basic epidemiological indices.


 To achieve clinic-anatomic cure is necessary to apply a complex of methods and it is important to keep the main principles of the treatment to use them rationally. The main principles of the treatment are following:

1. The treatment of a patient should be complex and is to begin as soon as possible. The complex treatment supposes the combination of various methods necessary for the recovering. The complex of medical methods includes first of all chemotherapy - basic method of the treatment of the tuberculosis patients. Pathogenetic medicament methods are used for normalization of macroorganism functions such as decrease of inflammation, stimulation of heal processes, compensation of metabolic disorders. The complex of treatment of tuberculosis includes also collapsotherapy as medical pneumothorax and pneumoperitoneum. Last time collapsotherapy is applied very seldom and in limited group of patients when chemotherapy is considered to be ineffective: in drug resistance, drug intolerance, as addition to chemotherapy. Surgical treatment made according to proper indications is the last group of methods in complex therapy.

2. The treatment of a patient with tuberculosis must be long-termed and uninterrupted. So far it was not possible to develop methods, which would allow to cure the patient in short terms. On successful treatment the patient with tuberculosis recovers in 1 - 2 years in average after the beginning of therapy. The convalescence of some patients comes earlier, particularly in limited, minor tuberculosis forms. Patients with diffused destructive tuberculosis forms should be treated for 2 - 3 years till they convalesce. There is interrelation between neglection of tuberculous process and duration of the treatment: the more is neglected tuberculous process the more prolonged is the treatment.

Clinical convalescence is a steady healing of tubercular process, which is proved by different terms of observation. These terms are established by two basic parameters: quantities of residual changes and presence of serious concomitant diseases.

3. The treatment should be accomplished step by step, chemotherapy should be controlled i.e. the use of medicinal preparations is carried out under medical supervision. The individual program corresponds to each stage of treatment and besides in all stages: in hospital, sanatorium and dispensary - it should be carried out according to the particular plan following previous treatment.


 Almost each patient with tuberculosis should have treatment in these medical establishments. Such sequence in the treatment allows to achieve clinical cure in the most part of the patients with slight anatomic and function damage, that prevents a reactivation of tubercular process subsequently.


 One of the most important problems of organization of the medical aid to the patient with tuberculosis is whether the patient is to be hospitalized and treated in hospital or to be treated in out-patient department. Abroad, in developing countries, they carry out, basically, out-patient treatment. Last years such tactics has been used in economically highly developed countries of Western Europe.


 It is not allowed to discontinue the treatment before a proper term, as it can lead to exacerbation and progressing of tubercular process.


 In order to use rational forms of the treatment it is necessary to have antituberculous establishments with modern level of technical and medical-diagnostic equipment, experienced medical personnel, management of medical measures according to the main principles of treatment. The common principles of treatment are universal. They should be used in the treatment of any patient with tuberculosis, but the treatment itself must be individual.

Diet and Regimens

Basis of the treatment at the first stage (in the specialized or base hospital) is the chemotherapy by antituberculosis drugs. It should be carried out on a background of the correctly organized hygiene-dietary and medical-protective regimen. It means the measures eliminating negative irritations and emotions, raising resistance of the organism to tubercular infection and strengthening reliance of the patient in convalescence. The indispensable requirement is the individualization of a medical regimen depending on the form and phase of the disease.


There are the following types of regimens:

1. Regimen of the complete rest (bed regimen).

2. Sparing regimen.

3. Training regimen.

On complete rest the negative irritating influences on the brain cortex and vegetative nervous system are eliminated, the function of respiration and circulation improves, the energy expenditure reduce, the oxygen balance restores, cough improves, temperature decreases. It is prescribed in pulmonary bleeding, in spontaneous pneumothorax, in acute period of pleurisy, and also in acute tuberculous intoxication.

The sparing regimen is prescribed to the patient with active tuberculosis without marked intoxication. It includes a rest after dinner during 2 hours. Patients are allowed to walk, rest on the balcony. When tuberculous process and intoxication decrease the sparing regimen of nervouse mental sphere should be changed by “training”.

The training regimen provides more prolonged walk, particular complex of physical exercises, sports games and work out of doors, according to a state and skills of each patient under the systematic medical supervision. Training regimen and the various type of physical training in medical establishment are  the transition step to normal labour activity of a patient.

Obligatory element of modern complex tuberculous therapy is a proper nourishment of a patient. While making diets it is necessary to take into account common energy expenditures of a patient according to the regimen, ordered to him.

In bed regimen the quantity of kilocalorie should not exceed 30 - 35 per1 kg of weight, in sparing - 35 - 40, in training - 40 - 45. Thus, the energy value of a daily ration averages 2500 - 4000 kilocalories.

While making diets it is necessary to provide a rational combination of protein, fat, carbohydrates, vitamins and mineral salts.

Proteins, especially animal, are well tolerated. Protein norm is 1 –2 g per 1 kg of weight, animal protein should make 50 - 60 % of total protein in a diet. The harder process, the more full value should be alimentary protein. In these cases it is necessary to order meat, fish, cheese, cottage cheese, lactate yields. Proteins should provide 15 % of daily calories.

Fats in a diet should not exceed 90 - 120 g (in the average 1 g per1 kg of weight), mainly as a fresh butter. Overeating of fat leads to exuberant accumulation of keton bodies in blood and urine, to development of a tissue acidosis, gas alkalosis and dyspeptic phenomena, deterioration of concentration of fatty acids and cholesterol esters in the lungs, especially in the patch of caseous necrosis. Fats make 30 % of daily calories.

Carbohydrates in meals make 300 - 500 g (7 - 8 g per 1 kg of weight). Some limit of carbohydrates is indicated to the patients with fibrous- cavernous pulmonary tuberculosis in phase of the marked exacerbation and caseous pneumonia. Such patients have decrease limit of assimilation and retardation of glycolysis, infringement of lactic acid oxidizing. It is recommended to prescribe alimentary substances containing easily assimilated vegetative sugar - sweet fruit, berries, grapes.

The important ingredients of a patient’s nutrition are the mineral salts and microelements. It is necessary to take into account, that in destructive tuberculosis forms with tissue disintegration, the content in the organism of calcium chloride, sodium chloride, phosphorus, magnesium, iron, copper etc. decreases. Their reserves should be filled by rationally composed diet.

Daily requirement of mineral salts and some microelements is following: salt - 12 g, calcium - 2 g, phosphorus - 4 g, iron - 30 mg, magnesium – 0.5 g, copper - 20 mg, zinc - 20 mg, selen - 25 mg.

The important problem in complex treatment of the tuberculosis patients is compensation of vitamin lack. Daily requirement of some vitamins is following: vitamin A - 2 - 4 mg, B1 - 3 - 5 mg, B6 - 2 mg, РР - 2 - 6 mg, C - 100 mg, D – 0.025 mg, E - 20 mg. 
Antituberculous Drugs

In antituberculous drugs medication the adequate regimen of chemotherapy including individual approach to a choice of quantity and combination of drugs, selection of a dose, multiplicity and rhythm of medicines usage, way of the input plays an important role.

According to classification of International Antituberculous Union (1975) all antituberculous drugs are divided into 3 groups:

Group A - drugs having the greatest effect (first-line drugs) - Isoniazid, Rifampicin, Mycobutin; group B - drugs of medium effect - Streptomycin, Ethambutol, Pyrazinamid, Morphazinamid, Kanamycin, Etioniamid, Prothionamid, Cycloserin, Viomycin (Florimycin); group C - drugs of low effect - sodium PAS, Thioacetazon (Tibon).


Capreomycin and Ofloxacin (Ciprofloxacin) may be included in the group B. 


 Isoniazid (Isonicotinic Hydrazide). Synonyms: INH, Tubazid, Rimifon, Nicazid, Neoteben etc.

It is white crystalline powder, easily soluble in water. It is produced as powder and tablets with 0.1; 0.2; 0.3 g, in ampoules - 10 % solution 5 ml.

Pharmacological features: Isoniazid has marked, strictly specific bacteriocidic effect on a mycobacterium of tuberculosis (МTB), it does not affect other microorganisms. Due to the effect of Isoniazid the synthesis of endogenic catalase in МTB is reduced and peroxide accumulates, that stops growth and reproduction of mycobacteria. It increases phagocytosis in the patch of specific inflammation that promotes its resorption. After intake it is promptly and completely absorbed from the gastrointestinal tract and penetrates into the all organs and tissues, and have high concentration in sites of exudative inflammation. It penetrates into caseous incapsuled foci, the cavern wall and its contents in small quantities. It is inactivated by acetylation in the liver and excreted through the kidneys after 2 - 4 hours depending on inactivation intensity. The patients are considered as strong inactivators, if active fraction of Isoniazid in their daily urine is 10 % and less of intaken test-dose. If its level is more than 10 %, patients are considered as slow inactivators.

Under influence of Isoniazid the peripheric and coronary vessels dilate, blood pressure reduces, the secretory function of the stomach raises, appetite improves, the bile secretion increases.

Dosage is 5 - 10 mg/kg body weight.

Contraindications: individual hypersensibility to Isoniazid in past history, active liver diseases, polyneurits.

Side effects are caused by metabolism disorder of vitamin B6 and РР, which can provoke epileptiform attacks.

Derivatives of Isonicotinic acid Hydrazid are Methazid, Saluzid.

Methazid consists of two molecules INH, joint by methyl group. It accumulates in cerebrospinal fluid better, than Isoniazid.

It is made in tablets on 0.1; 0.3; 0.5 g.

Daily dosage for the adult is 0.5 – 1.0 g, maximal – 2.0 g. Methazid has considerably less therapeutic effect than Isoniazid, but it is less toxic. It is more often prescribed to the patient of elderly age if they are intolerant to Isoniazid.

Saluzid is made in a powder and ampoules as 5 % solution on 1.0; 2.0 and 10.0 mg.

It is prescribed subcutaneously, intramuscularly, intravenously trickling, intratrachea, like inhalator.

Rifampicin (synonyms: Rifadin, Benemycin, Rimactan, etc.) 

It is hemisynthetic antibiotic of a wide spectrum of activity, derivative of Rifamycin. It inhibits synthesis of ribonucleic acid of microorganisms. It renders bacteriocidic and strong sterilizing activity to tuberculosis micobacteriae at their intracellular and extracellular disposition, and it also renders marked bacteriostatic effect to the persistent МTB and some types of atypical mycobacteria. After its intake maximum bacteriostatic concentration is made in the blood after 2 - 4 hrs and more long-term in affected pulmonary tissue.

The form is capsule or tablets in 0.05; 0.15 and 0.3 g and ampoule in 1.5; 3.0 and 10.0 ml containing accordingly 0.125; 0.25 and 0.5 g of drug. It is used in 10 mg/kg body weight.

Precautions: to control bilirubin and transaminases level in the blood serum, particularly in elderly, alcoholic persons or patients renewing intake of Rifampicin. After a long-termed break the serious immunological disorders can develop. 

Contraindications: hypersensibility to Rifampicin, liver dysfunction. The presence of chronic liver pathology in remission stage is not contraindication, though it requires care.

Side effects and complications: hyperthermia, rhinitis, flu-like syndrome, mialgia, arthralgia, abdominal pain, nausea, vomiting, loss of appetite, obstructive respiratory disorders, dermal rashes, hematological disorders (thrombocytopenia, haemorrhagia, anemia), anaphylactic reactions, hepatitis, staining of contact lenses.

Patients, who renew intake of Rifampicin after a long-termed break in their treatment, can have serious immunological disorders leading to kidney dysfunction, hemolysis or thrombocytopenia. In such rare cases it is necessary to refuse Rifampicin.

Rifampicin raises a level of the liver enzymes, therefore it is necessary to increase dosage of those medicines, which are metabolized in the liver. The corticosteroids, peroral antidiabetic drugs, peroral anticoagulants, Cimetidin, Ciclosporin, cardiac glycosides belong to this group.

Micobutin (Rifabutin) - hemisynthetic antibiotic of wide activity spectrum, belongs to Ansamycin group. It has high bacteriocidic effect to mycobacteria, including atypical and polyresistant strains. Its antibacterial effect is10 times higher than effect of Rifampicin.

It is made in capsulae in 150 mg. 

Rifabutin well diffuses in various organs except the brain. The rifabutin concentration in pulmonary tissue in 24 hours after intake is in 5 - 10 times exceeds concentration of the drug in blood plasma. It has the marked ability to penetrate inside of cells, providing a key role in efficiency of Rifabutin towards intracellular agents.

The period of its discharching basically with urine, makes 35 - 40 hrs that allows to use it 1 time per day or by intermittent method. The drug has no immunosuppressive effect.

Rifabutin is prescribed per os 1 time per day irrespective of meals to adults. When tuberculosis has been diagnosed for the fist time it is prescribed in 150 mg (1 capsule) during 6 months, in chronic polyresistance tuberculosis in 300 - 450 mg (2 -3 capsulae) during 6 months (from the moment of revealing of negative culture).

Side effects: Rifabutin is well tolerated and side effect are rare. Adverse reactions may be sometimes observed in the gastrointestinal tract (nausea, vomiting); the liver (increase of the liver enzymes level); blood system (leukopenia, anemia, thrombocytopenia); skeleton-muscle system (arthralgia, mialgia).

Allergic reactions: eruption, bronchospasm, anaphylactic shock. Rifabutin may paint urine, skin and secreted fluids with orange.

Contraindications: hypersensibility to Rifabutin or other Rifampicins.

Because of poor clinical experience Rifabutin should not be prescribed to pregnant, feeding mothers and children. 

Pyrazinamid (Tisamid, Pe-coks, Zinamid etc.).

The produce shape is tablet in 0.5 g.

Pyrazinamid is synthetic analog of Nicotinamid. It has strong sterilizing effect to mycobacteriae of human type, especially on slowly reproduced and persistent in macrophages, creating around of phagocytised agents area of acidosis. The maximum effect is in acidic mediums: in caseous foci, tuberculomae, caseous-pneumonic processes, where the drug will penetrate easily.

Drug is used after meal. A daily dose for adult is 1.5 – 2 g. For children are prescribed 20 - 30 mg/kg per day, but no more than 1.5 g.

Contraindications: high individual sensitivity to the drug, liver disease with dysfunction, gout.

During the treatment it is necessary to check a state of the patients with diabetes mellitus, as it increases blood glucose level.

Morfasinamid (Dinazid). 

It is antimycobacterial drug similar to Pyrazinamid, but more stronger with its effect. It is prescribed in a dose 2.0 – 3.0 g per day.

Streptomycin. 

Last years Streptomycinum sulfas is basically used (synonyms: Ustrep, Diplostrep, Strycin, Strysolin etc.). It is made in flacon 0.25; 0.5 and 1.0 g.
Streptomycin is antibiotic of a wide spectrum activity. It is active towards tuberculosis mycobacteria of human and bovine type, МTB of bird's type are less sensitive to it. It is most active to the promptly replicated МTB populations, slightly affect slowly replicated and phagocytised МTB. Its effect is very mild in acidic medium (caseous centers), in cavern it is promptly inactivated by tissue decay products.

Streptomycin is prescribed intramuscularly to adult 1 g per day in one stage in day or 2 times weekly. In case of poor acceptability for the patients older than 60 years and patients with body mass less than 50 kg the daily dose is 0.5 – 0.75 g. Streptomycin is not recommended to children.

Streptomycin will be used also in aerosols, as instillation in pleural and intestinal cavities, cavern, bronchi, fistulas, ect. 

Simultaneous treatment with the same antibiotics (Kanamycin, Florimycin, Monomycin, etc.) is contraindicated.

Streptomycin is prescribed on 0.015 g/kg body weight per day. 

The drug can cause a plenty of side effects both allergic, and toxic origin and mixed toxic-allergic effects (Quincke's edema, dermatitis, hematuria, albuminuria, hearing down or loss, dysfunction of vestibule apparatus, headaches, infringement of dream, cardioalgia, peripheric neuritis, rising of arterial blood pressure, anaphylactic shock etc.).

In comparison with other Aminoglicozids Streptomycin is less nephrotoxic. If amount of urine is decreased, albuminuria or casts in urine are present, the dose of the drug should be immediately reduced to half.

Rare side effects are hemocatheretic anemia, aplastic anemia, agranulocytosis and thrombocytopenia.

Kanamycinum  sulfas.

Kanamycin is antibiotic from Aminoglicozid group. It is more active against  promptly reproduced population МTB and slightly affects slowly reproduced in macrophages (phagocytised). Kanamycin effect is higher in alkaline medium. 

During the treatment of all forms and localization of tuberculosis Kanamicyn sulfas is used only (Kanamicyn monosulfas is produced too) in the dose 0.015 g/kg body weight per day. The average dose is 0.75 – 1.0 g per day in one stage, intromuscularly with a break every 7 days. At bad tolerance it may be prescribed in a day or intermittently 2 times weekly. It is possible to use in aerosols, intratrachea and locally.

It is oto- and nephrotoxic. 

Florimycin - (synonyms: Viomycin, Vinactan, Geliomycin).

It is antibiotic of a wide spectrum activity, in biological properties similar to Streptomycin. Unlike Streptomycin it is more effective towards МTB and less towards other microorganisms. It suppresses the growth of MTB, which are resistant to Streptomycin and Kanamycin. It has mild effect on phagocytised tuberculosis micobacteria, it is more active to promptly reproduced population.

Contraindications and side effects are like for Streptomycin.

Capreomycin.
It has an effect upon МTB, resistant to another antituberculosis drugs. 

It is made in flacon 0.5 and 1.0 g.

After parenteral introduction the blood concentration peak is in 1 hour and is maintained within 2 -3 hours. In 24 hours is completely inactivated.

It is prescribed 0.015 – 0.02 g/kg body weight (about 1.0 g per day) during 2 months, then 2 times weekly in all tuberculosis forms.

Contraindications and side effects are like for Streptomycin.

Cycloserin - (synonyms: Oxamycin, Seromycin etc.)

It is antibiotic of a wide spectrum activity. It has an effect upon phagocytised tuberculosis mycobacteria. МTB of human and bovine types are more sensitive to it.

It is used just before meal. An average dose for the adult: single 0.25 g, daily – 0.75 g.

Cycloserin is contraindicated in organic diseases of central and peripheric nervous system, alcoholism, drug addiction. It is necessary to prescribe the drug with care to the persons with labile mentality, reduced renal function, severe forms of diabetes mellitus, to children before surgery. No combine with Streptomycin, Kanamycin and Florimycin.

Ofloxacin - (synonyms: Zanocin, Ofloxadin, Tarivid, Lomefloxacin, Maxacvin etc.). Concern to Ftorchinolon group.

It is made in tablets on 0.2 g and 0.4 g. 

It is antibiotic of a wide spectrum of activity, including МTB. It is prescribed in all tuberculosis forms on 0.008 – 0.015 g/kg body weight per day. A daily dose is 0.5 – 1.0 g.

It is contraindicated in epilepsy, pregnancy, feeding mothers, children and teenagers.

Side effect are of toxic, allergic and toxic-allergic origin.

Ethambutol - (synonyms: Combutol, Ambutol, Tubetol, Etambin etc.). It is made in tablets 0.1; 0.2; 0.4 g. It has only bacteriostatic effect on human and bovine types of МTB, to less degree on bird's type. It has primary influence on promptly reproduced population of МTB, located both intra- and extracellular. МTB, which are resistant to another antituberculosis drugs, don’t have two-dimensional resistance to it. The activity of the drug is higher in alkaline medium and is lower in acidic one.

The peak concentrations is within 2 - 4 hours after intake, it collects in erythrocytes, where its depot is formed.

Ethambutol is taken once a day after breakfast. Optimum daily dose for adult is 25 mg/kg body weight taken once. It is prescribed for the children on 15 mg/kg body weight per day, but not more than 1 g.

At intermittent treatment (2 -3 times weekly) Ethambutol is given to the adults 30 mg/kg body weight once a day.

Contraindications: high individual sensitivity, neuritis of the optical nerve, infringement of excretory kidney function, pregnancy, preschool children.

Side effects: retrobulbar neuritis with reduction of vision and acuity narrowing of the vision field on red and green light, peripheric neurites.

Etioniamid - (synonyms: Trecator, 1314 ТН etc.).

The produced shape: tablets on 0.25 g with protective coating, suppositories 0.5 g.

Etioniamid - synthetic antibacterial drug. The peak of blood concentration comes in 6 hrs and it is maintained within 12. It affects both intra- and extracellularly located МTB. It has bacteriostatic activity to МTB, which are resistant to other drugs. The drug is more active in acidic medium. It is prescribed 0.015 g/kg body weight. Daily dosage for adult is 0.75 g (in 3 stages 0.25 g after meals).

Contraindications: hypersensibility to the drug, children and pregnant, patient with peptic ulcer of the stomach and duodenum.

Side effects: dyspepsia, disorders of central and peripheral nervous system, liver dysfunction, endocrine frustration, allergic reactions.

Prothionamid - (synonyms: Treventiks, TH1321 etc.). It is homologue of Etioniamid.

Its tuberculostatic activity is somewhat bigger than Etioniamid. The drug is better endured by the patients. It is made in tablets covered with a coat, insoluble in the stomach.

Drug is used after meal, daily dose for adult is 0.75 g (in 3 stages 0.25 g). If body weight rather and the drug is well tolerated the dose can be increased up to 1.0 g. In persons with cachexia and over the age of 60 the dose of the drug should be reduced up to 0.25 g 2 times per day.

The indications and contraindications are as for Etioniamid.

Para aminosalicylic acid - (synonyms: PAS, Tebacin, Aminox etc.)

It is made as powder, granulae and tablets 0.5 g and also as 3 % solution in flacons 250 - 500 ml with Rongalit as the stabilizer. The drug depresses the growth of МTB. It is prescribed on 0.15 – 0.2 g/kg body weight.  Daily dose is 9.0 – 12.0 g. It is taken once a day because the active fraction of drug is kept longer in blood. At intravenous introduction the concentration of free active fraction is even more, as the drug is less acetylated (inactivation) in the liver.

Drug is contraindicated in diseases of the liver and the kidneys, in amyloidosis, peptic ulcer of the stomach and duodenum, in gastritis and colitis, decompensation of cardiovascular activity, in hypofunction of the thyroid gland.

Thioacetazon - (synonyms: Tibon, Tiosemicarbazon, Tibion etc.). It affects  МTB and leprae. It affects weakly to phagocytised МTB. It does not affect other microorganisms.

It is made in tablets 0.025 g. The medication should be ordered with small doses 0.01 g 2 times per day, gradually raising a dose up to 0.05 g 2 -3 times per day. The drug has a marked clinical effect in extrapulmonary tuberculosis forms.

The drug is contraindicated in diseases of the liver, the kidneys, hemopoetic system and diabetes mellitus. It frequently causes giddiness, insomnia, dyspeptic phenomena, allergic reactions, affections the liver, the kidneys, hemopoetic system.

Solutizon is soluble salt of Thioacetazon.

Some complex drugs:
Cocside-130 (0.45 g Rifampicinum (R) and 0.3 Isoniazid (H)).
Rimactasid (0.15 R + 0.3 H or 0.3 R + 0.15 H).

Rimactasid+Z (0.15 R + 0.1 H+ 0.5 Pyrazinamid (Z)).

R-cinex Z (0.45 R + 0.3 H + 0.75 Z).
Rifater (0.12 R + 0.05 H + 0.3 Z).

The prescription of complex drugs is especially convenient at treatment of the patients outside of hospital (in out-patient department), as the medical care for taking antituberculosis drugs is facilitated.

 According to presence or absence of bactericidal activity to МTB, antituberculosis drugs are divided into bactericides (Isoniazid, Rifampicin, Streptomycin, Pyrazinamid) and bacteriostats (all others).

Bactericides (Rifampicin, Isoniazid), destroying considerable quantity of reproducing МTB are the most effective. Then, on a background of decrease of bacterial population, the prescription of these drugs allows to achieve sterilizing effect, i.e. to suppress slowly reproducing МTB.

Antituberculosis drugs have various side effects, so dyspeptic phenomena are caused by Etioniamid, Prothionamid, Ethambutol, PAS, Rifampicin; hepatotoxic -  by Isoniazid, Rifampicin, Pyrazinamid; neurologic – by Cycloserin; allergic – by Streptomycin, Kanamycin; nephrotoxic, vestibular, ototoxic - by Streptomycin, Kanamycin, Capreomycin, Florimycin etc. However, in general, any antituberculosis drug is well tolerated.

In nowadays period of treatment of active tubercular pulmonary process due to various state of a bacterial population is divided into 2 stages. The first stage of the treatment is characterized by intensive saturated chemotherapy with the purpose of quantitative decrease of a bacterial population and partial sterilization of affections, the second treatment stage is characterized by the action on the rest bacterial population, located mainly intracellularly as the persistent МTB forms, by prevention of replication of the  rest МTB, and complete sterilization of residual affections.

The first stage is completely carried out in hospital, the second stage is carried out in out-patient department and (or) in sanatorium.

At present the standard schemes of chemotherapy are developed and terms of its stages are determined for the patients with the various tuberculosis forms. However it does not exclude an individual treatment.

The abbreviation, made of the initial letters of the Latin names of proper drugs are used to record the treatment schemes. The previous numbers show the duration (in months) of treatment. The numbers follow a letter indicate the drug to be used in broken way within one week. The letters aren’t followed by the numbers while daily use. For example, the record 3HRZES means daily use of Isoniazid, Rifampicin, Pyrazinamid, Ethambutol and Streptomycin during 3 months (12 weeks), and 5H3R3E3 - use of Isoniazid, Rifampicin and Ethambutol 3 times per week.

All patients, being indicated antituberculosis therapy, are divided into 4 categories: I, II, III, IV, depending on the presence of decay of pulmonary tissue, severity and duration of tubercular process and the presence of MTB in sputum.

The patients being diagnosed pulmonary tuberculosis first time (new cases) with positive results of МTB smear test and again diagnosed patients with severe tuberculosis forms belong to I category.

The recommended treatment schemes for adult, concerning this category are: at 1 stage - 2HRZE (S), at 2 stage - 4HR or 4H3R3, 6HT (E). The recommended treatment schemes for children are: at 1 stage - 2HRZ (S), at 2 stage - 4HR or 4H3R3, 6HT (E). It is necessary to prescribe Ethambutol instead of Thioacetazon to the patients with the confirmed or suspected HIV-infection.

At present this category of the patients is ordered polychemotherapy, consisting of 5 - 6 drugs. Combination HRZSE is more often used, sometimes with Etioniamid or Prothionamid. Such a scheme of polychemotherapy provides 2 - 3 drugs daily, and the rest drugs are used in a day or 2 - 3 times weekly, i.e. intermittently. Thus the daily intensity of treatment should make 3 - 4 drugs and no more. Duration of such chemotherapy is 3 - 4 months, and after that quantity of drugs is reduced up to 3, and then and up to 2 so that all course of treatment consists of 6 - 8 months.

The duration of the whole chemotherapy course is determined by the signs of decreasing of tubercular process activity and character of residual changes. When sputum is MTB-negative, caverns heal, the fresh foci and infiltrative focuses resolve, and clinical signs disappear the chemotherapy is prolonged during 2 months while there are residual slight changes or 4 months if there are great. These 2 - 4 monthly courses of treatment, unlike the previous treatment in hospital, are carried out in out-patient department or sanatorium.

Persons with tuberculosis relapse or person with ineffective treatment has not given expected effect (MTB-positive sputum) belong to II category.

The recommended treatment schemes for adult, concerning II category are: at 1 stage - 3HRZE (S), at 2 stage - 5HRE or 5H3R3E3. 

However at present polychemotherapy by 5 - 6 drugs has greater advantage.

Treatment terms of this category of the patients is like treatment terms of the previous group, exceeding them on the average for 1 - 1,5 months.

The patients with pulmonary tuberculosis characterized by limited affections of parenchyma and МTB-negative sputum, and patients with extrapulmonary tuberculosis which has not been referred to I category belong to III category.

The recommended treatment schemes for adult, concerning this category are: at 1 stage - 2HRZ or 2H3R3Z3, at 2 stage - 2HR or 2H3R3, 6HT. The recommended treatment schemes for children are: at 1 stage - 2HRZ, at 2 stage - 2HR or 2H3R3, 6HT.

Treatment terms of this category of the patients depend on regression velocity of the revealed changes, character of the residual phenomena, used treatment regimens and vary within 4 - 6 months in hospital and 2 -3 months in out-patient department.

The patients with chronic tuberculosis belong to IV category. The main treatment principle of this category of the patients is based on individual selection and combined use of drugs. The most effective regimen of treatment of these patients is the polychemotherapy with 4 - 6 antituberculosis drugs. The drugs can be used daily or intermittently, or combined daily reception of one part of drugs and intermittent of another one. 

The most used are combinations of 4 drugs: Rifampicin, Ethambutol, Etioniamid, Kanamycin; Isoniazid, Ethambutol, Etioniamid, Kanamycin or Isoniazid, Etioniamid, Pyrazinamid, Ofloxacin. Used combinations of 6 drugs is: Ethambutol (daily), Ofloxacin (daily), Kanamycin (on even), Isoniazid (on odd), Etioniamid (on even), Cycloserin (on odd).

Most important stage of treatment is carried out during 5 - 6 months. If sputum is MTB-negative the intensity of chemotherapy decreases: quantity of drugs is reduced or the intermittent schemes of their use are applied. In this period Rifampicin, Ethambutol, Pyrazinamid, Etioniamid, Isoniazid are basically prescribed.

Term of treatment of these patients should lasts from 12 to 18 months, and the polychemotherapy is carried out in the hospital.

Pathogenic Drugs
Using in treatment only antituberculosis drugs does not allow to achieve efficiency of treatment exceeding 60 -  70 %.

At the first stage on a background of antibacterial therapy the following  drugs are prescribed: if there are no contraindications - the corticosteroids (more often Prednisolon) 5 - 7 - 10 day time schemes, since 20 mg with gradual decreasing of a drug in 5 mg everyone 5- 7 - 10 days; antihistamine drugs, Calcium chloride under the Vorobyev’s scheme (5 % liquid calcium chloride on 1 spoon 3 times per day after meal and 0.25 % liquid calcium chloride subcutaneously, gradually raising a dose each day, since 0.1 ml up to 1 ml, then 10 days on 1 ml and then reducing a dose on 0.1 ml); boosted doses of vitamin C (500 - 1000 mg per day), vitamins of B group, vitamin РР.

The desensitizing complex reduces an allergic tune of the organism developing as a result of a specific sensibilization under influence of the infectious agent and used antibacterial drugs and warns side effects of antituberculosis medicines.

After month usage of the given drugs the tissue therapy by one of the following drugs (suspension of the placenta tissue, extract of the placenta, FiBS, Torfot, Aloe, Pelloidodistillat, Piridoxofot, Marepolymiel) or as double tissue therapy (prescription of a drug of animal and vegetative origin in a day) is prescribed. One, two or three courses with a monthly break is usually prescribed. Under influence of tissue drugs the marked stimulation, immunomodulation and resorptional effects are developed.

Surgical Treatment

If the complex therapy does not result in the heal of destructive changes in the lungs, the surgical interventions are used: segmental, bisegmental and lobar resection of the lungs.

The surgical treatment methods of the patients with pulmonary tuberculosis are divided into radical, collapso-surgical and intermediate operations.

Various types of the lung resection belong to radical operations: pneumonectomy, lobectomy, segmentectomy, combined resection.

Collapso-surgical operations include artificial pheumothorax, pneumoperitoneum, thoracoplasty.

Cavernotomia, cavernoplasty, drainage of cavern, ligation of the bronchus, ligation of the pulmonary artery belong to the intermediate group of operations.

The sanatorium-climatic treatment is the second stage in treatment of the patients with tuberculosis and is applied with the purpose of reduction of the organism dysfunction and restoration of working ability (rehabilitation) of the patients.

Final stage of therapy is dispensary. The continuous basic course of therapy  terminates here. Its common duration for the patients with mild tuberculosis forms is not less than 9 months, and with destructive tuberculosis and with MTB-positive sputum is not less than 12 months.

The major value in prophylaxis of tuberculosis reactivation has monitored anti-relapse treatment, which is more often carried out in spring and autumn during 2 - 3 months in out-patient department or sanatorium.

The Main Treatment Principles of Patients with Polyresistance Tuberculosis
(Methodical WHO instructions)

The occurrence of the resistant tuberculosis forms is always a consequence of medical error: prescription of the irrational treatment schemes, using of inappropriate drugs or medication inconstant intake of the drugs during the course of treatment.

As a rule, absence of improvement after medication schemes, recommended by WHO, or tuberculosis relapse after the finishing of treatment the most probably is a result  of micobacteria resistance to Isoniazid and Rifampicin.

Expecting of the results of causative agent sensitivity to antituberculosis drugs, the doctor should prescribe medication scheme without Isoniazid or Rifampicin.

Streptomycin
The resistance to Streptomycin occurs less often after more widely using of Ethambutol as the fourth drug in the reference scheme recommended by WHO for treatment of the newly recognized patients. Streptomycin is used within the first two months in the standard scheme of WHO only for repeated treatment of the patients.
Pyrazinamid
The resistance to Pyrazinamid develops in rare cases, and at the same time it is difficult to detect it with the usual tests on bacteria sensitivity to antibiotics. As Pyrazinamid has bacteriocidic activity in acidic medium (bacteria are located inside of macrophages), for maximum possible marked bactericidic effect towards all bacterial populations (locating both inside and outside of macrophages) Pyrazinamid is expedient to use in combination with Streptomycin or another Aminoglicozid (i.e. with a drug affecting replicated bacteria which are located outside of macrophages).
Ethambutol and Thioacetazon
In the second phase of specific therapy according to the standard scheme of WHO is not expedient to use Ethambutol and Thioacetazon for treatment of polyresistance tuberculosis forms while treating new or repeated patients. If the data  of isolated strains show they are still sensitive to Ethambutol, this bacteriostatic drug may be useful in combination with another medicines to prevent the resistance to these drugs.
Thioacetazon has minor bacteriostatic activity and should not be used in medication of polyresistant tuberculosis forms, except extreme cases (when there is no choice). 

There is a risk of development of cross resistance with Tioamid and development of supplementary toxicity in cases, when Thioacetazon is used in combination with Tioamid. Due to high risk of severe side effects the drug is contraindicated for the patients with a concomitant HIV-infection.


 Aminoglicozids
If resistance to Streptomycin is revealed or may prove to be (with high degree of probability), as bactericidic agent for destroying replicated bacteria one of the following drugs can be used: Kanamycin, Amikacin, Capreomycin.

 Tioamids
Etioniamid or Prothionamid are two variants of the same active substance with bactericidic activity. In some populations patients endure better Prothionamid, than Etioniamid.
Ftorchinolons
Ofloxacin and Ciprofloxacin are two various drugs, however the whole group is characterized by cross resistance. These medicines have low bactericidic activity and give positive effect only in combination with other drugs. In pharmacokinetics Ofloxacin surpasses Ciprofloxacin.
Cycloserin (or Terizidon)
It is the same bacteriostatic drug produced in two various trade names. The cross resistance with other antituberculosis drugs is absent. It may be very useful to prevent the development of resistance to other active drugs, however its usage is restricted by high toxicity of this medicine.
Para Aminosalicylic acid (PAS)
In the past this bacteriostatic drug was useful for prophylaxis of resistance to Isoniazid and Streptomycin, and now can be used for the prevention of occurrence of medicinal resistance to other drugs.
Derivatives of Rifampicin, for example, Rifabutin can not be used because of almost complete cross resistance to Rifabutin and Rifampicin (especially in case of the acquired resistance to Rifampicin).

Cross resistance. While selecting medicines for treatment of the patients with the suspecting or proved polyresistance tuberculosis cross resistance should be taken into account. As well as in treatment of other infectious diseases, when it is required to use the combination of several medicines, combination of two drugs from the same group isn’t effective. The drug being rather ineffective because of cross resistance isn’t expedient to include into the scheme either.
Tioamids and Thioacetazon
In Tioamid group Etioniamid induces an absolute complete cross resistance to Prothionamid. Basically they are considered to be the same drug. Cross resistance to Tioamids and Thioacetazon is quite often observed also: strains with a natural resistance to Thioacetazon usually have sensitivity to Etioniamid and Prothionamid, but at the same time strains resistant to Etioniamid and Prothionamid, are usually (more than in 70 % of cases) resistant to Thioacetazon.
Aminoglicozids
Strains, resistant to Streptomycin, have sensitivity to Kanamycin and Amikacin. The resistance to Kanamycin induces complete cross resistance to Amikacin; these drugs should be regarded as one and the same medicine. The resistance to Kanamycin and Amikacin induces also resistance to Streptomycin.
Strains, resistant to Streptomycin, Kanamycin and Amikacin have sensitivity to Capreomycin.

Ftorchinolons
The resistance to Ofloxacin, Ciprofloxacin and Sparfloxacin induces complete cross resistance to all Ftorchinolons. For this reason Ofloxacin should be used carefully, as in the future this drug may be replaced by some new drugs, more active Chinolons
Cross resistance to drugs of other classes is not observed.

Choice of the Chemotherapy Scheme at the Probable Polyresistance Tuberculosis Forms

The initial medication stage should include at least three drugs, four or five drugs are more preferable, to which the bacteria most likely are completely sensitive, i. e. the medicines haven’t been taken by the given patient yet.

It is desirable to include injective form (Aminoglicozid) and Pyrazinamid (even if a patient has taken its earlier, as the resistance to this drug is improbable) into the number of these drugs. This combination has marked bactericidic activity.

When the data of bacterioscopic sputum test are negative, it is possible to reject one or several drugs - preferably less active medicine causing side effects.

Medication according to such more mild schemes should be prolonged not less than 18 months after MTB-negative sputum to warn a possible relapse of the disease.

Any chosen treatment scheme, including mild drugs must provide everyday medical supervision of a patient .

Surgical treatment. The surgical treatment is indicated to the patients with resistance of causative agents to all antituberculosis drugs, except two-three most weak medicines. Unfortunately, in the majority of such patients the foci of an affection are so extensive and (or) pulmonary function is so bad, that the surgery is impossible. If a patient has a large cavern, but there are no other foci of the affection and function of the lungs is sufficient, and the causative agents are sensitive only to two or three (mildly effective) drugs the surgery may be indicated.
To prevent serious complications of tubercular process after the surgery a patient should be operated on when seeding of tissues by micobacteria is minimum. If in the patient is possible to carry out mild chemotherapy only, optimal time to perform the operation is 2 months after beginning of specific treatment. 

After a surgical treatment the same chemotherapy scheme should be used within not less than 18 months.

Strategy DOTS

DOTS is strictly controlled treatment by a short course of the chemotherapy. The success of DOTS strategy is based on five devices.
1.First of all the resources should be guided to revealing of the patients with a positive result of sputum microscopy for the direction them to the treatment, as they are source of the infection. Until there is no high percent of recovery, it is not necessary to reveal new cases by other methods 
 not to spend resources intended for treatment of patients, who are threat of infection and spreading the disease. The method of finding of micobacteria is microscopy of smear with Cill-Nilsen’s staining.

2.Patient should take each dose of tablets under supervision the medical personnel or trained volunteers. It is particularly important within the first two months of treatment, when the patient is most seriously ill, the risk of formation the acquired resistance of micobacteria is great, and the patient is danger for surroundings. Patients who are not able to contact with medical staff adequately need individual care to continue the medication.

3.Patients with tuberculosis should be given complete treatment course and controlled to be cured completely. There are two reasons to control success of the treatment. First, if the first exam has shown micobacteria, the sputum should be studied under a microscope in two months and at the end of treatment in order to be sure that sputum is MBT-negative. Secondly, the systems of records and reports require steady observation of dynamic of the condition during treatment till recovery of each tuberculosis patient. By means of the analysis of each group of the patients it is possible to identify the region, where the cases of successful treatment are less than 85 %, that requires supplementary intervention of the coordinators of the program and training of the personnel.

4.Correct combination and dosage of antituberculous remedies, known as short-term therapy to be carried out during a strictly particular time period. Isoniazid, Rifampicin, Pyrazinamid, Streptomycin and Ethambutol have shock effect allowing to suppress and to destroy micobacteria in the organism, are usually used during 6 – 8 months according to WHO recommendations as to treatment of tuberculosis. The supply with reliable, high-quality antituberculosis drugs through system of public health services is major part of DOTS strategy, guaranteeing, that treatment of the patients with tuberculosis will be unbroken. The qualitative and necessary medicines should be always available to the patients.

5.The government should resolutely support DOTS strategy and give the tuberculosis control a high political priority. Government and private  organizations should provide material support to the tuberculosis control. The control should be integrated with existing system of public health services, guaranteeing free-of-charge access of the patients with tuberculosis to treatment and support of the leader of central tubercular Union. The well worked national program of the struggle with  tuberculosis should have a program management, local program of training, plan of control and plan of development
Chapter 9
PROPHYLAXIS OF TUBERCULOSIS
The preventive maintenance of a tuberculosis occupies the important place in the complex of measures directed on struggle with tuberculosis.

The preventive maintenance of tuberculosis includes social and sanitary preventive measures particular preventive maintenance (BCG vaccination and revaccination) and chemioprophylaxis. 

The social preventive measures are directed on improvement of conditions of the external environment, increase of well-being of the population, strengthening of its health, improvement of power supply and household conditions, development of mass physical culture and sports, realization of measures on struggle with alcoholism, and drug abuse, smoking and other bad habits.

The sanitary preventive measures pursues the purposes of preventing healthy people from infecting, to limit and to make safe contact with tuberculosis patients in the active form (especially with MTB-positive patients). The major part of sanitary preventive measures is the realization of social, antiepidemic and medical measures in the center of a tubercular infection,  in family and dwelling place of tuberculosis bacterial extracting patients.

Criteria of epidemic danger of the center of a tubercular infection are level and persistence of MTB discharging, conditions of place of residence, culture and sanitary education of the patient. Under these criteria the place of a tuberculous infection are divide into three groups on a degree of epidemic danger. According to this classification are defined volume and contents of preventive measures in the center.

The place of I group - most dangerous : 1) patient with a chronic destructive tuberculosis permanently discharging MTB lives at a municipal flat or hostel; 2) there are children, adolescents, pregnants in the place of infection; 3) the family has the bad living conditions, patients do not follow the hygienic rules 

The place of II group – less dangerous: 1) scarce bacterial discharging, stable tubercular process; 2) family members are adult persons, harmful factors are absent; 3) patient is conventionally bacterial-emitter but there are children in his family and there are harnful factors.

The place of III group - potentially dangerous: patient is conventional bacterial-emitter, family members are adults; patient and his householders follow all necessary sanitary hygienic measures.                                        

                                    BCG Vaccination
The immunity in tuberculosis can be formed by attenuated but partially maintaining virulence strain of tuberculosis mycobacteria.

          To create artificial not sterile antituberculosis immunity vaccination by Calmette is used strain of tuberculosis mycobacteria got by the French scientist Calmette and Guerin (BCG) in 1919.

         BCG is a avirulent strain of MTB obtained from the virulent culture of the bovine type after weakening it by a long cultivation on a hungry medium (on sections of potatoes impregnated with oxgall with an addition of 5 % Glycerinum).

Since 1906 Calmette and Guerin made inoculation on potatoes in every 15 days and established that in 4 years the tuberculous culture lost virulence for cattle and guinea pigs but it remained virulent for horses and rabbits.

The strain of BCG was received after 230 successive passages in identical conditions (temperature 380 C) during 13 years; being injected into the organism of an animal or a man, it did not cause tuberculous process but it caused immunity.

       BCG strain is harmless to all laboratory animals and when passing does not restore its virulence. This new property MTB of Calmette and Guerin was solidly fixed and is inherited.

        The BCG vaccine is safe and causes original symbiosis of macro- and microorganism in the alive organism being a basis for nonsterile antituberculosis immunity. As soon as this symbiosis stops due to natural digestion of microbes by cell enzymes and also by their excretion with bile, intestine, mammary glands etc., this immunity ceases to exist.

         Fluid vaccine was used earlier and it was a suspension attenuated bovine strain MTB in the isotonic solution of sodium chloride. Nowadays a dry vaccine is used, the expiration date is 6-8 months. The vaccine is alive tuberculosis mycobacteria of BCG-1 vaccine strain, lyophilly dried in 1.5 % solution of sodium glutaminate. One ampoule, soldered under vacuum, contains 1 mg of BCG - 20 doses, i.e. each dose on 0.05 mg of the drug. An ampoule of physiologic salt solution in quantity 2 ml is applied to an ampoule of a vaccine. The vaccine should be kept at temperature 50C in a dark place.

           According to the order the Ministry of Public Health of Ukraine from 29.07.1996 No233 and the instruction of the use of tuberculous vaccine BCG and BCG-M, the primary vaccination is made to all healthy newborn by a intradermal method. The doctors – neonatologists or midwife under the control of the doctor-neonatologist make vaccination. Healthy children are vaccinated in 4-5 days after birth. The date of vaccination, dose and series of a vaccine are designated in the history of the newborn. 

The specially trained personnel makes vaccination with disposable 1ml syringe with fine needles and a short section. An ampoule is carefully examined and if there are any defects (flaw, the indistinct labels etc.) vaccine is sterilized and destroyed. If the defect is not revealed, the neck of an ampoule is treated with alcohol. Then it is opened and filled with 2ml of applied solution with 2ml sterile syringe and dissolve a vaccine during 3 minutes. 0.1 ml of a soluted vaccine (0.05 mg) is taken from an ampoule for the vaccination. The soluted vaccine is inactivated in 20 minutes. Vaccine is inoculated on the border of the upper and medial third of the outside surface of the left brachium strictly intradermal, previously having treated a skin of a brachium by 700 alcohol. After the vaccine was inoculated the whitish papule is formed and it disappears in 15-20 minutes.


 The inoculation under the skin is inadmissible as cold abscess can be developed.


 In a place of intradermal inoculation of BCG vaccine the specific response as an infiltrate 5 - 10 mm in a diameter, then pustules with a small nodule in center appear, small ulcer, crust and cicatrix develops. In newborn the normal inoculation response occurs in 4 - 6 weeks after vaccine inoculation, the inflammatory changes in the place of inoculation disappear during 2 - 4 months, less often - during more long terms. In a case of vaccination is correctly performed (in 90 - 95 % vaccinated persons) a surface cicatrix by 2 - 10 mm in diameter. Then the quality of vaccination is defined on the presence of cicatrix.

The changes in a place of inoculation (papule, vesicle, pustule, crust, cicatrix) should be marked in a history of development of the child at the age of 1; 2 and 12 months.

Complication of BCG vaccination (BCG-tion) may occur very seldom (0.02-0.06 %), as cold abscesses, axillary lymphadenites at the left, long-term non-healing ulcers and keloid cicatrices in a place of vaccination. Children with complication of BCG vaccination should be followed up by phthisiopediatrists with the reception both local and specific treatment, these children are not subjected to revaccinations.

            The vaccine is contraindicated to children with immunodeficiencies, enzymopathy, birth trauma, fever, sepsis, pyo-inflammatory diseases of the skin, hemolytic jaundice. Children are vaccinated after normalization of their common condition and they are discharged from the hospital.

           The child is isolated for 6-8 weeks after vaccination from tuberculous focus, i.e. for the term which is necessary for the development of immunity.

Healthy children and teenagers who have the negative Mantoux test with 2 TU PPD-L are revaccinated. The interval between Mantoux test and revaccination is not less than 3 days and not more than 2 weeks. The terms of revaccination are 7 and 14 years.


 Contraindications to revaccination of children and teenagers are: infected MBT or they had tuberculosis earlier; positive or doubtful response to Mantoux test with 2 TU PPD-L; the complicated responses to the previous BCG vaccination; acute diseases (infectious and not infectious), including a period of convalescence; chronic diseases at the stage of exacerbation and decompensation; allergic diseases (dermal and respiratory at the stage of exacerbation; malignant diseases of the blood and neoplasms; immunodeficient conditions, treatment by immunosupressors.
The immunity after vaccination persists for 3-5 years. A special vaccine BCG-M (0.025 mg in 0.1 ml of saline solution) was used for attenuated and premature children with the body mass less than 2300 g till 1993. An ampoule contains 0.5 mg of a dry vaccine of BCG-M. The method and place of BCG-M inoculation was the same as well as an usual vaccine BCG. Cicatrix in BCG-M inoculation is 2-3 mm.

According to the letter of the main phthisiopediatrist of Ukraine, the professor Kostromina V. P. Dated from 15. X.1993 due to the absence of vaccine BCG-M for intradermal inoculation of premature children and children with contraindications vaccine BCG is used. The latter is necessary to dilute not 2 ml, but 4 ml, i.e. 2 ampoules with 2 ml of isotonic solution applied to a vaccine BCG, to intermix for 10 times to fill 0.2 ml in a syringe and to pour 0.1 ml then to inoculate intracutaneously, having noted that 0.1 ml of the vaccine "BCG" in a dose of 0.025 mg in 0.2 ml was injected. 

Children received preventive inoculation against smallpox, diphtheria etc., can be revaccinated with BCG not earlier than in 2 months after the last inoculation. Children who have received BCG can receive other inoculations not earlier than in 4-6 months after revaccination. Both vaccination, and revaccination against tuberculosis in Ukraine are obligatory and are in system of the State measures of struggle against tuberculosis.

BCG vaccination in other countries. Different policies have been adopted in different countries. In Scandinavia for half a century, children are vaccinated soon after their birth in the maternity hospitals. In Hungary and Poland vaccination is required at birth and revaccination later. In the USA BCG has only been used in small groups with certain risk of tuberculosis.


The latest WHO recommendation is to vaccinate as early as possible in the 0 – 5 years age group in the developing countries.


Usefulness of BCG in the protective effect in different regions depends on:

1) Variations in the protective efficacy of different strains of BCG

2) Regional differences in host responses

3) The effect of the prior contact with environmental mycobacteria on the immune responses

4) The immunizing effect of contact with strains of M.tuberculosis of reduced virulence

5) Multiple infection by a small quantity of tuberculous bacteria in countries where the disease is especially prevalent.
 BCG and HIV infection. WHO recommend to carry out BCG vaccination of newborns and little children even when their mother are known to be or suspected to being HIV infected. Evidence remains inconclusive, regarding the rate of adverse reactions after BCG immunization among symptomatic HIV-infected individuals. Hence, the individuals with symptomatic HIV infections must not be subjected to BCG vaccination.
Chemioprophylaxis

Chemioprophylaxis is the application of the antituberculotic drugs with the purpose of the warning of tuberculosis for the persons exposed by the greatest danger of infection. Chemioprophylaxis is applied to children, adolescents and adult, not infected with BCG, with negative response to tuberculine (primary chemioprophylaxis). It is applied as a short-term measure to the persons in the centers of a tubercular infection in an especially unfavorable situation.

Secondary chemioprophylaxis is applied to  the infected persons, i.e. positively reacting on a tuberculine, for which clinico-roentgenologic manifestation of  tuberculosis are absent.

Chemioprophylaxis is applied to the following groups of the population: to children, adolescents and adult being in constant contact with tuberculosis patients; to healthy children and adolescents, for the first time being infected by MTB; to the persons with stable hyperergic responses to tuberculin; to the persons having traces of transferred tuberculosis, if there is the unfavorable factors (acute diseases, operations, traumas, pregnancy etc.), capable to call peaking  tuberculosis, and also persons, earlier treated from  tuberculosis, with the large residual changes in mild, finding in dangerous environment; to the persons with a virage of reaction.

Among the persons, with which had undergone chemioprophylaxis, the rate of disease is 5 - 7 times less in comparison with appropriate groups of the persons, not treated.

Isoniazide in current 3 months is used, and at preservation of epidemic danger it is repeated 2 times annually. The drug is given in a single daily dose of 300 mg per day for adults and 5 to 10 mg/ kg body weight per day and not to exceed 300 mg per day for children.

                           Chapter 10

TUBERCULOSIS AND HIV INFECTION

Human Immuno-deficiency virus was first detected in the U.S. in 1981 and belongs to the Lentivirus subgroup of the family Retroviridae (the group of viruses consisting of reverse transcriptase enzyme associated with viral RNA).

Once infected with M.tuberculosis, HIV coinfection is the strongest risk factor for progression to active TB. The risk of developing active disease among HIV-infected persons with latent TB infection has been estimated to be as great as 10 % per year, compared to 5 – 10 % lifetime risk among TB-infected persons without HIV infection.

In the early 1990s several large TB outbreaks occurred among HIV-infected persons. These outbreaks have been characterized by rapid evolution, high attack  rates, and severe morbidity, as well as high mortality rates. 

HIV is the greatest known risk both for reactivation of latent MTB infection and for the development of primary TB upon exposure to infectious persons. The range of the median CD4 count at the time  of diagnosis of TB varies widely, and includes both normal and low CD4 count. In the U.S., TB occurs relatively early in HIV infection; in 50 to 67 % of cases, it occurs a mean of 6 to 9 months before another AIDS-defining condition. The early onset of TB in HIV-infected individuals underscores the virulence of MTB, and suggests a strict requirement for a fully competent cell-mediated immune response for protection against MTB. HIV infection increases the likelihood of a negative tuberculin skin test in MTB-infected people, which correlates with the number of CD4 cells. Although anergy is common in HIV infection, HIV-infected patients with TB often have a positive cutaneous DTH response to PPD. More subtle defects in cell-mediated immunity may be sufficient to increase susceptibility to TB. Also, defects in native resistance may account for some of the increase in predisposition to TB. The known abnormalities in T cell and mononuclear phagocyte function in HIV infection may provide clues. 

The presentation of pulmonary tuberculosis in patients early in the course of HIV disease may not be different from the presentation in the normal host, tending to occur at a CD4 count of 300 cells per mm3 or less. The skin test may be less reactive, but otherwise the body still is capable of responding to and controlling tuberculosis in the usual way. Since 1993, HIV-positive individuals who develop tuberculosis have been considered to have AIDS and, thus, the spectrum of AIDS-related tuberculosis may range from mild to severe disease, depending on the CD4 count. The development of tuberculosis early in the course of HIV disease often indicates that other more severe manifestations of AIDS will follow soon. Where tuberculosis develops in persons with advanced AIDS, the T helper cell count usually is less than 200 cells per mm3 and both cell-mediated immunity and delayed-type hypersensitivity are depressed. The body is less able to fight the infection, but also is less able to respond with destructive processes such as caseation, liquefaction, and cavitation. Tuberculous pneumonia may present typically, and has been associated with cavitation, or it may present atypically with a diffuse or miliary pattern, a mid or lower lung field infiltrate and, frequently, hilar adenopathy. In fact, AIDS patients occasionally may present with pulmonary tuberculosis and a normal chest radiograph.

Pulmonary tuberculosis in HIV-positive patients often coexists with extrapulmonary disease Extrapulmonary disease occurs commonly in as much as 20% of most series of tuberculosis cases without HIV infection, but may occur in over 50% of cases of HIV-related tuberculosis at advanced stages of immunosuppression. Therefore, in addition to the lungs, other sites such as urine, stool, blood, lymph nodes, bone marrow, and cerebrospinal fluid may yield a diagnosis.

Several studies have examined the yield and sensitivity of sputum examination in diagnosing tuberculosis in HIV-infected patients. Although some have found sputum analysis to be extremely sensitive, i.e., 61 to 83% smear positive and 88 to 100% culture positive, in four studies of HIV-positive patients, others have postulated that the lower incidence of cavitary disease and necrosis makes it less likely that sputum examination will yield positive results. 

The acuity of the process and the atypical presentations often lead the practitioner to pursue other diagnoses, and unsuspected tuberculosis is found on autopsy in a substantial number of AIDS cases. Also, HIV-infected patients are more likely to be colonized with atypical mycobacteria and my be more susceptible to symptomatic disease with organisms such as M. kansasii and M. avium-intracellulare. Thus, in individuals who harbor both tuberculous and nontuberculous mycobacteria, overgrowth with atypical organisms may, in some cases, obscure the tuberculous disease. Thus, when tuberculosis is suspected in an HIV-positive person, it is important to pursue the diagnosis aggressively at multiple sites, since a delay in treatment has been strongly associated with mortality.

The principles of treatment of HIV-related tuberculosis are similar to those of normal hosts. The primary differences relate to the need for increased vigilance when assessing the response to therapy, and to drug dosage adjustments during the concurrent use of antiretroviral agents. The Advisory Committee for the Elimination of Tuberculosis has recommended that antituberculous therapy be started as soon as AFB are seen in a specimen from the respiratory tract of a person with known or suspected HIV infection.

The available data show that a 6-month regimen is acceptable in some patients who are HIV-infected, but not in all such patients. Experts have concluded that a 6-month regimen may be used in HIV-positive persons with pansensitive tuberculosis who are receiving directly observed therapy if there is a good clinical response and rapid sputum conversion, i.e., within 2 months. Otherwise, a 9-month or longer regimen might be indicated. This duration has been shown to be very effective. Four-drug therapy should be continued throughout the 2-month induction phase for rifabutin-based regimens.

Persons with HIV-related tuberculosis often respond well to antituberculous chemotherapy and, once effectively treated, usually do not die from tuberculosis.
Patients who are receiving antiretroviral agents and develop tuberculosis are given special consideration. Unfortunately the protease inhibitors (PI) and the nonnucleoside reverse transcriptase inhibitors (NNRTI) generally cannot be administered with rifampin because of problems with drug metabolism, although the nucleoside reverse transcriptase inhibitors (NRTI) may be given with rifampin. In the past, patients were taken off their antiretroviral agents while they were treated for tuberculosis, and could not restart these agents until 2 weeks after the last dose of rifampin. Now it is recommended that therapy be administered concurrently by substituting rifabutin for rifampin     and making appropriate dosage adjustments with very close clinical monitoring. Rifabutin has been shown to be effective in 6-month regimens in HIV-positive individuals.
Rifabutin is not as potent a P450 enzyme inducer as rifampin, and can be used, with dosage adjustments (150 mg for daily regimens; no change for intermittent regimens), with the PI nelfinavir, indinavir, and amprenavir. It is not known whether rifabutin dose modifications are needed where soft-gel saquinavir (Fortavase™) is used, and it may be best to avoid the use of  this drug with rifabutin. Information about efavirenz also is limited, but because it reduces the concentration of rifabutin, it has been recommended that the daily and twice-weekly dose of rifabutin be increased to 450 mg. Rifabutin is contraindicated with hard-gel saquinavir (Invirase™) and delavirdine. 
Rifapentine is not recommended as a rifampin substitute because its safety and effectiveness have not been established in patients with HIV-related tuberculosis. 
The clinician should be familiar with other drug interactions with the rifamycins that might cause the need for dosage adjustments. Such drugs include methadone, barbiturates, hormonal contraceptives, dapsone, ketoconazole, fluconazole, itraconazole, narcotics, anticoagulants, corticosteroids, cardiac glycosides, hypoglycemics (sulfonylureas), diazepam, beta-blockers, anticonvulsants, and theophylline.                                                                  

In low-income countries, fixed-dose combination pills are recommended to prevent the development of drug resistance. Also, there are data from Africa indicating an unacceptably high relapse rate in HIV-infected patients treated with regimens that include thiacetazone. This, along with the unacceptably high rate of adverse reactions, make HIV-positivity a contraindication for the use of thiacetazone.

Directly observed therapy should be used in all patients who are HIV positive. If the patient is adherent the lack of sputum conversion at 2 months is strongly suggestive of a delayed response to treatment. This also is true even if the patient has converted his sputum but continues to have persistent fever or progressive weight loss, and an increase in the size of lymph nodes, abscesses, or other tuberculous lesions, none of which can be accounted for by other processes, such as a paradoxical reaction. If a delayed response is diagnosed, rifamycin-based regimens should be prolonged from 6 months to 9 months (or to 4 months after culture conversion is documented). If it is a nonrifamycin streptomycin-based regimen, therapy should be prolonged from 9 months to 12 months (or to 6 months after culture conversion is documented).

Another reason for the lack of an appropriate response to therapy is the malabsorption of antituberculous drugs. This seems to be especially common in HIV-positive individuals, although in one study, there was no difference in absorption between HIV-positive and HIV-negative individuals. Therapeutic drug monitoring is not recommended in the routine management of HIV-positive individuals, but there are circumstances such as treatment failures or the management of multidrug-resistant tuberculosis where it might be appropriate.

The response of patients receiving rifabutin with antiretroviral agents must be monitored very closely because of the alterations in the metabolism of the drugs.

Completion of therapy is based more on the total number of doses received than on the actual duration of therapy. Usually, if an interruption of therapy is brief, the patient may restart his original medications. However, if the interruption lasts 2 months or more, sputum samples should be obtained for smear, culture, and drug-susceptibility studies.

When antiretroviral agents are administered during tuberculous chemotherapy, the immune system may become partially reconstituted and the patient may experience a paradoxical reaction. This reaction has been reported in as much as 36% of patients studied. The reaction may consist of worsening symptoms and signs including a worsening chest radiograph, uncontrol​lable fever, airway compromise from enlarging lymph nodes, enlarging effusions in the pleura, pericardium, or peritoneum, or a sepsis-like syndrome. Such patients also may recover from their anergic states and develop a positive tuberculin skin test. When the reaction is mild, the patient should be seen every 2 weeks with no change in therapy, but when it is severe, hospitalization may be required with the administration of steroids, 60 to 80 mg/day for 1 to 2 weeks with gradual reduction over 4 to 6 weeks. 

Adverse reactions to antituberculous medications have been found to be more prevalent in HIV-positive individuals by some authors, but not others. One report has shown that HTV-   infected patients have a higher incidence than expected of allergic reactions to rifampin, which  occurred in approximately 20% of patients. The incidence of adverse reactions necessitating a change in therapy was 18%, and was due to rashes, hepatitis, gastrointestinal distress, and anaphylaxis. Pyridoxine (25 to 50 mg daily or 50 to 100 mg twice weekly) should be administered to all HIV-infected patients receiving isoniazid to reduced the incidence of nervous system side effects. Patients on rifabutin and clarithromycin should be monitored closely for the development of uveitis                                                                           

 The incidence of allergic reactions to thiacetazone is so troublesome that the International Union Against Tuberculosis and Lung Disease states that thiacetazone is contraindicated in HIV- infected patients.
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RESPIRATORY TUBERCULOSIS COMBINING WITH OTHER DISEASES AND CONDITION

Tuberculosis and Nonspecific Lung Diseases
The combination of tuberculosis and nonspecific lung diseases (NLD) in clinical practice is met rather often. The development of NLD in patient with tuberculosis is connected with fibrosis changes of the pulmonary tissue, deformation and trophic disturbance of the bronchi with deterioration of their drainage function, that is with the conditions, in which the development of pathogenic microflora is possible. Reconstructional and the destructive changes in the bronchi rise according to duration of tubercular process. In the patients with tuberculosis bronchitis, emphysema, bronchiectasis, delayed and acute pneumonia are more often found out among nonspecific diseases of the respiratory organs. In such combination the expressed clinical manifestations of both diseases are marked. In pneumoniae in the patients with tuberculosis the difficulties  appear in difference them from relapse or exacerbation of  tuberculosis.

The cases of development of fresh tubercular process in the patients with delayed pneumonia and with bronchiectasis are more rare. The prognosis for such patients is more favourable as first developed tuberculosis is treated better.

In the patients with bronchial asthma, endogenic and exogenic alveolitices, diffuse diseases particularly collagenoses (dermatomyositis, rheumatoid arthritis, lupus erythematosus etc.), chronic active hepatitis, i.e. diseases, at which a lot of the patients are  treated by corticosteroid  drugs, sometimes "steroid" tuberculosis develops. In the period of appearance of the fist information about steroid tuberculosis such patients were a few. When quantity of diseases, in which is long applied corticosteroids, were increased, the number such patients were increased too.

If tuberculosis is combined with obstructive bronchitis and bronchial asthma antituberculosis therapy is necessary to combine with long systematic treatment of bronchobstructive diseases by available now means. Tuberculosis is not contraindication to application of drugs which are used in the obstructive syndrome treatment, and also physiotherapeutic procedures and extracorporal methods (plasmapheresis, hemosorption etc.). 

Prescribing antibiotics of a broad action spectrum for liquidation of exacerbation of nonspecific inflammatory process it is necessary to take into account possibility of their combined intake with antituberculosis drugs. 

In some cases for this group of the patients surgical treatment is probable. In such cases before the operation, and also in the nearest and distant postoperative period antituberculosis chemotherapy as medical or preventive is necessary.

Tuberculosis and Lung Cancer

The combination of tuberculosis and cancer of the lungs meets quite often. The existing earlier submission about antagonism of these diseases has not confirmed, to the contrary, it is established lung cancer in the patients with tuberculosis and persons with residual changes after the cured tuberculosis meets in 4- 7 times more often, than among all population.

Cancer develops more often in the tuberculosis forms with predominantly fibrosis changes or on a background of the cured tuberculosis. Development of cancer is  connected to metaplasia of the epithelium of bronchus mucosa which presence in chronic tuberculosis inflammation. 

In tuberculosis patients both peripheric and central form of lung cancer can develop. Using results of detail examination a lot of the patients with tuberculosis and lung cancer A. E. Rabuhin has distinguished 4 types of manifestation of the combined disease:

I type - appearance in a zone of constant or regressing tubercular changes a new single isolated macrofocal or focal shadow of abnormally spherical form;

II type - appearance in a zone of active tubercular process or outside it in a unchanged segment of the lung shadow of the spherical form or segment of apneumatosis, which despite antituberculosis therapy, do not decrease in the sizes, though the tubercular changes regress;

III type - addition to inactive metatubercular changes or active tuberculosis of pneumonitis, hipopneumotosis or atelectasis of the segment, lobe or whole lung; rising peribronchial, interstitial consolidations coming from of the lung root; one-side increase and consolidation of the lung root, mainly due to intrathoracic lymph nodes;

IV type - appearance of the expressed asymmetric thickening of the wall of a tubercular cavern with polypiform tuberous growths in the lumen or in pericavernosis zone in absence of the expressed perifocal inflammation and disseminations.

Diagnostic of lung cancer in the tuberculosis patients and in the persons with residual changes after cured tuberculosis is difficult task. The careful analysis of X-ray changes in dynamic is necessary when signs, which are not stowed in a clinical picture of tuberculosis, appear. The very important methods of diagnostic of lung cancer, especially in an early phase of its development, are cytological and histological researches of a pathological material from affected site of the lung, obtained by various ways. Most often intrapulmonic endobronchial biopsy is carried out, which gives the most result. Also the cytological research of sputum can be made for detection of untypical cells in it, though this method quite often give result in later phases of a disease.

If with the help of the indicated methods the diagnosis of disease is not recognized, the surgical methods of getting the material - mediastinoscopy and mediastinotomy, biopsy of lymph nodes, open biopsy of the lung by thoracotomy - can be applied.

If possibility to apply invasive method of testing is restricted by severity of the patient condition, his age or concomitant diseases it is possible to apply radio-isotope research with 67 Ga, which  can accumulate in segments of the lungs with blastomatous changes. 

During dispensary observation for the patients with tuberculosis of respiratory organs and persons with residual changes after the cured tuberculosis should be a definite oncologic vigilance.

Tuberculosis and Diabetes Mellitus

If tuberculosis is combined with diabetes mellitus course of these diseases often is changed to the worse.

The patients with diabetes mellitus get ill by tuberculosis 2- 6 times more often, than rest of the population. Many patients with tuberculosis have latent diabetes mellitus, which becomes aggravated when tubercular process becomes active.

In the majority of patients with diabetes mellitus tuberculosis develops as the form of secondary tuberculosis due to the reactivation of the residual posttuberculosis changes in the lungs and intrathoracic lymph nodes. 

Decrease of phagocytosis activity of leukocytes and other reactions of immunity, disbalans of enzymes determining a natural resistance of the organism, failure of metabolism in the patients with diabetes mellitus leads to appearance and severe course of tuberculosis. The more severe is diabetes mellitus the more severe is tuberculosis.

In the patients with tuberculosis and diabetes mellitus the time course is characterized by some features the  most significant of which is the progressing time course with expressed infiltrative changes in the lungs and fast formation of destruction. Tuberculosis in combination with the severe form of diabetes mellitus is characterized by inadequate reparative processes, so the capsule of the foci, in a wall of caverns the granulation are not transformed to the connective tissue.

In the patients with tuberculosis of middle and the mild form of diabetes mellitus the morphological characteristics of tuberculosis has no essential singularities.
The treatment of the patients with combination of tuberculosis and diabetes mellitus is very difficult task, as for compensation of diabetes mellitus, the course of which, as a rule, becomes more severe with time if there is tuberculosis, as the treatment of  tuberculosis by chemical theraputic drugs. The application of combined antituberculosis therapy is difficult due to different complications and liver dysfunction. It is also requires normalizing metabolism of vitamins, lipids, proteins. Can be used  surgical treatment such as economical resections of the lungs.

In whole efficiency of the treatment of tuberculosis in the patients with diabetes mellitus is much lower, than in the patients without it. In the some patients with tuberculosis and diabetes mellitus even at favourable outcomes of the treatment the expressed residual changes such as tuberculomae are formed, that stipulates high risk of relapse of tuberculosis.

Tuberculosis and Alcoholism

The patients with tuberculosis who is suffering from alcoholism, form most socially and epidemiological dangerous group of the patients, as their treatment from tuberculosis is very difficult.

The frequency of tuberculosis among the patients with alcoholism the same as alcoholism among the patients with tuberculosis (especially if tuberculosis is severe) is considerable.

Tuberculosis is affixed to alcoholism more often, rarer in the patients with tuberculosis alcoholism develops. The patients with alcoholism are concerned to group with high risk to fall ill by  tuberculosis.

The alcohol leads to damage of different organs and systems, including immune. In the lungs alcohol blasts an alveolar epithelium, leads to destruction of pulmonary macrophages, appearance of inflammatory infiltration of bronchus and vessels walls, that leads to depressing local protective reactions against infection. The long-lasted alcohol intoxication leads to disturbance of metabolism, degenerative and destructive changes of the internals, promotes tuberculosis progressing. Besides, the patients with alcoholism inadequately estimate of the health, they usually ignore preventive examinations, due to abstinent condition they lose the control for the health, address for the help to the doctor late.

In the patients with alcoholism tuberculosis develops as a result of endogenic reactivation of posttuberculosis changes but, taking into account unsocial behavior and non-observance of the sanitary quotas, exogenic superinfection have essential meaning in the development of tuberculosis.
The patients with alcoholism can have the form of pulmonary tuberculosis of different severity. However fibrosis-cavernous tuberculosis is found out more often, than in other patients, and in the patients with III stage of alcoholism - caseous pneumonia.

The patients with newly detected tuberculosis often have not complaints. In progressing tuberculosis  there are high temperature of the body, the signs of  intoxication, cough with sputum, dyspnea. Diseases of the cardiovascular system, gastrointestinal tract concomitant alcoholism influence on the clinical characteristics of the disease. Chronic alcoholism complicated by tuberculosis often gains malignant course with development of alcoholic psychoses, long-lived drinking-bouts, that makes worst the course of tuberculosis.

In the patient with alcoholism the tuberculosis treatment is realized by application of a complex antituberculosis and antialcoholic means. The patients suffering from alcoholism often neglect treatment regime, therefore the using of parenteral methods are advisable . At alcoholism of III stage the drugs affecting the CNS are contraindication.

Because of large epidemic danger of the patients with tuberculosis and alcoholism and insufficiently high chemotherapy efficacy the indications to surgical treatment such patients should be widened.

Tuberculosis and Both Peptic Ulcer of the Stomach and the Duodenum

The originating of tuberculosis in the patients with peptic ulcer of the stomach and the duodenum and, to the contrary, peptic ulcer on a background of tuberculosis degrades course of both diseases and handicaps of the patient treatment.

The frequency of tuberculosis in the patients with peptic ulcer of the stomach and duodenum is 6 - 9 times higher, and the reverse sequence of diseases meets 2 - 4 times more often, than in rest population.

Often exacerbations and digestive disorders in peptic ulcer reduce body resistance. The disturbances of functional condition of the brain and vegetative nervous system concomitant to peptic ulcer play a definite role too.

As to influencing pulmonary tuberculosis on peptic ulceration, some authors give attention to structural changes in the stomach and duodenum developing under the influence of the tuberculosis intoxication and leading to secretion dysfunction. In the chronic forms of pulmonary tuberculosis complicated by emphysema and pulmonary-cardiac insufficiency, it is possible to think about hypoxia of  mucosa of the stomach as a probable cause of peptic ulcer development.
As to tubercular process: on a background of the peptic ulcer more often are watched limited focal and infiltrate forms with favorable course; in a reverse correlation, i.e. addition of peptic ulcer to tuberculosis, its progressing course is watched. Some authors mark negative influencing of peptic ulcer on course of tubercular process in the lungs irrespectively of sequence of their development and connect it to increase of nervous - vegetative distresses, and difficulty of treatment.

The treatment of tuberculosis in the patients with peptic ulcer often is accompanied by toxic secondary responses to antituberculosis drugs in the gastrointestinal tract. For successful treatment of tuberculosis first of all it is necessary to eliminate exacerbation of ulcerative process. It is necessary to eliminate from therapy a peroral intake of antituberculosis drugs. With success are applied suppositories with Isoniazid, Rifampicin. It is necessary to take into account that patients with peptic ulcer have strong inactivation of INH and malabsorption therefore are recommended heightened doses of INH.

Tuberculosis and Pregnancy

The influence of pregnancy on the incidence and prognosis of tuberculosis has been debated since antiquity. The controversy has lost some of its importance since the advent of effective antituberculosis chemotherapy. Although it is generally accepted that  with adequate treatment a pregnant woman with tuberculosis has a prognosis equivalent to that of a comparable nonpregnant  woman, debate remains about the use of preventive therapy for  tuberculosis infection during pregnancy and the postpartum period.

Pathogenesis. The pathogenesis of pulmonary tuberculosis during pregnancy is similar to that for nonpregnant  individuals. Shortly after the initiation of infection, some organisms enter the lymphatic and blood vessels and disseminate throughout the body. During this phase of infection, the genitalia, endometrium or placenta may become involved. However, even massive involvement of the placenta with tuberculosis does not always give rise to congenital infection.

Clinical manifestations. In general, the clinical manifestations of tuberculosis in the pregnant woman are the same as those in nonpregnant  individuals of the same age and with the same disease severity.

Treatment. There is no doubt that untreated tuberculosis disease represents a far greater risk to the pregnant woman and her fetus than does appropriate treatment of the disease.

The recommended treatment for drug- susceptible tuberculosis in pregnancy is 9 months of isoniazid and rifampin daily with ethambutol added to the initial regimen until the drug susceptibility pattern is known. Pyridoxine also should be given because of increased requirements for this vitamin in pregnancy.


Extensive experience with isoniazid, rifampin and ethambutol has shown that they are safe to both the mother and fetus.


Streptomycin should be avoided during pregnancy, if possible, since almost 20 % of infants will have eighth nerve damage if the drug is given to their mothers during pregnancy. The safety of pyrazinamide during pregnancy is unknown, although it appears to be used safety by many experts. Nonspecific teratogenic effects attributed to ethionamide have been observed in animal models.


Treatment of drug-resistant tuberculosis in pregnancy is difficult because some of the contraindicated or unknown safety drugs may be required for adequate treatment.
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ANTITUBERCULOUS  DISPENSARY

Antituberculous dispensary (ATD) was organized in 1887 for the first time by R.Philipp in Edinburgh. This is an institution of a closed type, receiving of patients is carried out only from the direction of common medical net. The principle of work is territorial. The basic tasks of ATD are the following: exposure, registration and treatment of patients with tuberculosis, participation in job’s placement of patients, prophylaxis of tuberculosis, organizational and methodical work. Peculiarities of ATD activities consist, in activity of carried out basic measures – observations, exposure and treatment of patients. In ATD the patients with tuberculosis are divided in the category of dispensary registration with the aim of effective observation and treatment.

Category 1 includes the newly diagnosed tuberculosis patients with MTB (+) and with wide-spread severe forms of pulmonary or extrapulmonary tuberculosis (MTB may be present or absent).

Category 2 includes the patients with recidive of pulmonary and extrapulmonary tuberculosis and noneffective treatment patients.

Category 3 includes the patients with limited newly diagnosed tuberculosis with MTB (-). 

Category 4 includes the patients with chronic tuberculosis.

Category 5 includes the patients with risk of a disease and recidive of tuberculosis.


Exposure of tuberculosis is carried out in institutions of common medical net and ATD. The ways of exposure can be active (prophylactic examinations) and passive (according to visitation). Active prophylactic examinations can be mass and with a special purpose (of separate contingents of population). The following contingents must be examined on tuberculosis without fail in common medical net: consulted for the first time in the current year persons, the persons with suspicious on tuberculous symptoms, the persons with chronic relapsing pneumonia, with emphysema or bronchitis with asthmatic component, the persons with unclear etiology of pulmonary bleeding, increase of temperature, exudative pleurisy, the patients with phenomena of influenza at out-epidemic period, the persons duodenum, silicosis, chronic pneumonia, hyperfunction of the thyroid gland, hyperfunction of the adrenal glands, diseases of blood, schizophrenia, unorganized population (especially pensioners), members of pregnant’s family, a woman in birth at her first month after birth, the persons of decree professions (of children’s institutions, public catering, service sphere). The diseases of tuberculosis are exposed in ATD among the 4th (the contacts) and the 7th (roentgenopositive) groups of dispensary registration. 


Tuberculosis is exposed with the help of methods of tuberculinodiagnosis of persons till 12 ears old and fluorodiagnosis after 12 years old (in favourable epidemic situation – from 14 years old). 


Investigation on tuberculosis is carried out once a year, and twice a year for separate contingents (patients with diabetes mellitus, workers of children’s institutions, especially of pre-schools).  


Tuberculosis as a socially-infectious disease, demands carrying out of prophylaxis both social, directed on improvement of social conditions, and sanitary, directed on a struggle with an infectious disease. Social prophylaxis includes improvement of material conditions, housing conditions, decrease of industrial harmfulnesses, improvement of sanitary state of the environment, organization of the workers’ rest. The Soviets of Workers Deputies are responsible for social prophylaxis. An individual prophylaxis is important too. It is stipulated by hardening of the organism, personal hygiene, rational routine of labor and rest, nourishment. 


Sanitary prophylaxis is provided by specific and non-specific measures. Specific prophylaxis is a prophylaxis, directed on the struggle with a microbe in human organism. It is provided by inoculations of BCG vaccine and chemoprophylaxis. 


Chemoprophylaxis is carried out by a single antituberculous preparation (usually by Isoniazid), and in the presence of two and more risk factors – by two preparations. 


Non-specific prophylaxis is directed on the struggle with a pathogen of the tuberculous place of an infection. The place of a tuberculous infection is a place of a bacillar patient’s living. By a degree of a danger the places of tuberculous infection are divided into especially dangerous, dangerous and safe. A danger of place of a tuberculous infection is estimated on the grounds of the following criteria: the character of elimination of bacilli, form and phase of a specific process, the staff of a family (especially of presence of children till 14 years old), housing conditions, sanitary culture of a patient and members of his family. The work in a place of tuberculous infection includes the following measures: isolation of a patient, improvement of his housing conditions, work with contacts, disinfection, sanitary-instructive work. 


An attention should be paid on a complex of measures directed on liquidation of tuberculosis among agricultural animals and birds. Combined antituberculous work is carried out with a common medical net by units of prophylaxis, early exposure of sick patients, sometimes of treatment of patients on ambulatory stage (more often in the rural localities, medico-sanitary departments). 


SES takes part in antituberculous work by the way of: 

· planning of vaccination, revaccination, control for implementation of the plan of BCG inoculations

· provision by a BCG vaccine through the institute of vaccines and serums, the control of its keeping

· the control for mass photofluoroexamination of population

· calculation and registration of patients with an open form of tuberculosis

· carrying out of a number of measures of non-specific prophylaxis in the place of a tuberculous infection.

The Work in the Place of Tuberculosis Infection


By the place of tuberculosis infection we mean the living quarters – apartment, flat or a house – belonging to the bacterium-emitter. The contact with the patient, especially in the room, where can be a great number of tuberculosis bacterium on the walls, on the households articles, sanitary equipment – all these things considerably raise the risk of infection and getting illness by the persons living together with the infected patient.


Improving – from a health point of view – the place of tuberculosis infection is the complex of measures: sanitary-hygienic, disinfecting, clinical examination program, as well as measures, taken in the living quarters are based on the results of the examining the patient, persons, living together with him and the conditions of living quarters. The inspection of the seat is made by phthisiatrician and epidermiologist after the exposure of the ill person.


The main precondition of the place liquidation is the patient’s isolation of the infection source and its clinical recovery.


According to the degree of epidemiological danger the place are divided into three groups, depending on the patient’s bacteria-discharging mass, the children’s presence in the place of infection, living quarters conditions and maintenance of the sanitary-hygienic regimen.


The epidemiologist and phthisiatrician visit the 1-st group place not less than once in a 4 months, the 2-nd group place not less than once in a 6 months and the 3-rd group place not less than once in a year.

The division of the place.
	The most dangerous
	Less dangerous
	Potential dangerous

	1. The discovery of plentiful (constant or periodical) bacterium discharging.

2. The discovery of poor bacterium discharging with the children’s and teenager’s accommodation at the place and the presence of the harmful factors (the bad living conditions, not following sanitary-hygienic rules
	1. The discovery of poor bacterium discharging with the adult’s accommodation at the place and if there isn’t any harmful conditions.

2. The diagnostic of the formal bacterium discharging with the children’s and teenager’s accommodation at the place and the presence of the one harmful factor.
	1. The discovery of formal bacterium discharging with the adult’s accommodation at the place and if there isn’t any harmful conditions.

2. The discovery in the agricultural animals the tuberculosis form.
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Figure 1. X-ray of the chest. Primary tuberculous complex, phase of infiltration (pneumonic stage).

Figure 2. X-ray of the chest. Primary tuberculous complex, phase of organization (bipolarity stage).

Figure 3. X-ray of the chest. Primary tuberculous complex, phase of calcination (petrification stage).

Figure 4. Groups of the intrathoracic lymphatic nodes (by V. A. Sukennikov): 1- paratracheal nodes, 2- tracheobronchial nodes, 3- bronchopulmonal nodes, 4- bifurcational nodes.

Figure 5. X-ray of the chest. Tuberculosis of the intrathoracic lymphatic nodes.

Figure 6. Disseminated tuberculosis of the lungs, phase of infiltration and disintegration (subacute).
a) X-ray of the chest of the patient M.;

b) Topogram and computed tomograms of the patient E. in different regime. 
Figure 7. X-ray of the chest. Disseminated tuberculosis of the lungs, phase of infiltration and disintegration (chronic).

Figure 8. Miliary tuberculosis of the lungs, phase of infiltration (acute).

a) X-ray of the chest of the patient B.; 

b) Topogram and computed tomograms of the patient L. 

Figure 9. Focal tuberculosis of the lungs, phase of infiltration.

a) X-ray of the chest;

b) Topogram and computed tomograms.
Figure 10. Topogram and computer tomograms. Infiltrative tuberculosis of the left lung phase disintegration and metastasis. 
Figure 11. X-ray of the chest. Infiltrative tuberculosis of the right lung (periscissuritis).

Figure 12. Tomogram of the chest (8 cm). Infiltrative tuberculosis of the upper lobe of right lung, phase disintegration and metastasis (tuberculous lobitis).

Figure 13. Caseous pneumonia.

a) Tomogram of the chest (6 cm) of the patient B.;  

b) Topogram and computed tomograms of the patient D.

Figure 14. Tuberculoma of the lung.

a) Tomogram of the left lung (10 cm) of the patient X.; 

b) Topogram and computed tomograms of the patient C.

Figure 15. Tomogram of the right lung (8 cm). Tuberculoma of the lung. Cavern is placed excentricly, there are polymorfic foci around.

Figure 16. Fibrosis-cavernous tuberculosis of the lungs.

a) X-ray of the chest of the patient C.;

b)Topogram and computed tomograms of the patient Ch.

Figure 17. X-ray of the chest. Cirrhotic tuberculosis of the lungs.

Figure 18. X-ray of the chest. Tuberculous pleurisy.
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