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Introduction of infectious diseases 5

INTRODUCTION
OF INFECTIOUS DISEASES

Nowadays there are about 2,500 well-known microorganisms that cause
infectious diseases. About 300 nosological forms have been distinctly described
(“nosos” means “disease” in Greek). According to the international classification
the infectious diseases relate to 13 classes and 975 rubrics. They constitute up
to 60-70 % of the total morbidity. In polyclinics 4-6 patients out of 10 suffer
from infectious diseases. The responsibility for the exposure of the infectious
morbidity is taken by the physicians of the “first line” — therapeutists, surgeons,
gynecologists and other specialists. Now it is distinctly ascertained that the
infectious agents are the basic or leading ethiological factor of the different
branches of the medical science.

Such fields of the internal diseases as rheumatology, pulmonology or
hepatology cannot be conceived without taking into consideration the infectious
factor. The infectious factor often determines the outcome of the surgery. The
gynecological, urological and eye diseases cannot be treated without considering
it. The association of the viral hepatitis B and C with the primary liver cancer is
undoubted, there is a certain connection between the cancer of the cervix of the
uterus and the virus of the herpes simplex, leucosis and Bercet’s lymphosarcoma.
The significance of the infections agents in bronchial asthma, arthritis,
meningoencephalitis is undoubted.

Besides these many new earlier unknown discuses have appeared. Only
during the last years such infections diseases as HIV, Legionnaires disease,
cryptosporidiosis, SARS, hemorrhagic fevers, caused by Marburg or Ebola virus,
hantavirus and others have appeared, they are responsible for the development
of the ulcer disease of the stomach, pneumonia, meningoencephalitis, cutaneous
diseases, lymphoadenopathy, heart and vessels diseases. Many researchers think
that the world is standing on the verge of the T-cell leucosis epidemic, which is
already widely spread in Japan and in some regions of Latin America. That is
why a physician of any speciality will more or less often encounter with the
infectious pathology.

The origin of the infectious diseases dates back from the ancient times. The
old archives that contain the man’s first descriptions of his thoughts with the
help of signs tell us that he already suffered from such diseases as leprosy,
hydrophobia, malaria, trachoma, fungous, helmintic and some other diseases.

Although the infectious diseases exist as long as life itself, their studying
started comparatively not long ago. It is one of the youngest branches of science.
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The scientific history of the infectious diseases started at the end of the 19th
century when the term “infectious diseases” was introduced, and it was determined
that they were caused by the microorganisms i.e. the organisms that could be
found only with the help of a microscope.

The common feature of the majority of the infectious diseases is the possibility
of transmission from the affected organism to a healthy one, and the ability of
massive (epidemic) spreading. During the study of the infectious diseases the
terms “infection” and “infectious process” are usually used. They both originate
from the Latin words — “infectio” — “pollution”, “contamination” and “infecio”
— “to pollute”. At the modern level of the science development it is impossible
to give an exhaustive definition of the terms “infection” and “infectious process”
which would open all the sides of this conception. The term “infection” means
the penetration of a microorganism into another organism and their following
interaction under various conditions connected both with the microbe itself and
the qualities of the organism which receives it at the various stages of the
development of the organic world.

The term “infectious process” means the totality of the physiological, defensive
and pathologic reactions, which appear under the certain conditions of the
environment as an answer to the affection of the pathogenic microorganisms.

An infectious disease is the extreme stage of the infectious process
development, which manifests in different signs and changes of the biological,
chemical and epidemiological order.

According to all of these definitions it is obvious that the term “infection”
cannot be identified with the “intectious process”. The contents which we put
into the term “infectious process” does not let us make a complete image of the
infection as a general biological phenomenon. The concept “infection” is much
wider as infection is common to all the beings. The infectious process includes
the patterns common to the complicated organisms. The term “infectious process”
is used to identify all the dynamics of the pathologic changes connected with the
infection irrespective of the fact that they develop into a special qualitative
condition called an infectious disease or not.

The origin of the infectious diseases and their nature were discovered
owing to the brilliant success of bacteriology. That is why for a long period of
time the infectious process was identified only with the activity of the
microorganism without any consideration of the physiological aspects of the
macroorganism.

Later when the scientists started to pay more attention to the study of
pathogenesis i.e. the mechanism of the sickness processes development, they
advanced a thesis of the domination of the macroorganism in the infectious
process. It was a second mistake as it is impossible to separate something that
is by the nature closely connected and can be understood only in correlation.
Besides, the pathological process also has to be examined under the influence of
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the environment. So if the disease develops as a result of the violation of this
certain form of the organism’s adaptation to the environment at the change of its
conditions, then the infectious disease develops as the result of the influence of
the part of environment which belongs to the living organisms. In other words,
all the participants of the pathologic process are noted for the biological activity,
functional mobility and the ability to develop.

The penetration of a certain number of microorganisms into the macroorganism
is necessary for the infectious disease to develop. Besides, it has to be of a certain
quality i.e. pathogenicity and virulence. However, the development of the
pathological process depends on the general condition of the macroorganism
and its immune status. In case of the weak immune status the pathologic process
develops rapidly and the disease takes a severe course, in case of the comparatively
strong immune status the disease takes a mild course or may not develop at all.
Spreading of the disease and its severity depends on the environment — both on
the geographical position (in the tropics — overheating, in cold countries —
supercooling), and on the social sphere (a luxury villa and overcrowded facilities).
All these processes can be expressed in the formula: the infectious disease is pro
rate to the number and quality of the microbe (pathogenecity, virulence) and
invasively to the immune status and the environment. Each of the mentioned
factors is variable and they should be considered as dynamically developing with
the changing of the cause and elfect.

Comparing an infectious disease with a non-infectious one we can point out
their mutual signs — intoxication and functional disorders of the organs and
systems, morphological changes and others. However, with all the similarities we
should mention the peculiarities of the infection diseases. This is, first of all, the
cyclical course with expressed periods (incubative, prodromal, high point, fading
healing). The second peculiarity is that the pathogen that caused the disease as a
living agent has its own “interests” — it lives, multiplies as it tries to preserve its
species — at the same time it adjusts, changes or remains in its constancy — the
death of the macroorganism is not “profitable” for it as the pathogen can die
with it as well. The third peculiarity is that the affected organism can become a
source of infection for healthy people. The common feature of the majority of
the infectious diseases is the possibility of transmission from the affected organism
to healthy one and the ability of massive (epidemic) spreading. The fourth peculiarity
consists of the immune processes which make the organism insensible to the
later affections in case of the same etiologic factor.

Different interrelations occur when organisms contact with one another, it
happens in nature all the time. To understand the infectious diseases we should
mention the basic types of such interrelations.

1. The meeting and contact of the organisms do not have any consequences,
any reaction. No symbiotic relations appear aiter it. In such cases we talk about
species inherited immunity. For example, a human immunity to the horned
livestock’s plague, to the hemorrhage septicemia of cats and others.
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2. The meeting of the organisms results in the symbiotic commonwealth (in
Greek ,symbiosis” means state of living together). There may be no reaction at
all on the part of both partners, the condition called saprophytosis (,,saprobe”
means microorganism that lives in the dead organic remains) appears. Some
researchers consider symbiosis to be any form of living together between the
representatives of different species. To this symbiosis they refer:

a) synoikia (Greek) — neutral living together during which one species

uses the other one as a place to live without harming it;

b) mutualism — the symbiosis that is profitable for both organisms;

e) commensalism (Lat. “com” — with, “mensa” — table) also (French —
“commensa” — dependent) interrelation when one organism gets a benefit
from the other without harming it;

d) parasitism — a microorganism feeds with the saps or tissues of the
master harming it. Most of the infectious diseases belong to this kind of
symbiosis.

Analyzing the pathogenic processes scientists divide the infectious diseases
into endogenous and exogenous ones. The endogenous diseases or autoinfections
develop from their own microflora which is situated on the skin, respiratory and
alimentary tracts, conjunctive, genital tracts. Because of the disorder of the
regulatory processes which provide the physiologic symbiotic balance, there
develop local, widely spread or even general infectious processes. Such
microorganisms are called conditionally pathogenic or half-parasites.

The diseases caused by the penetration of the microorganisms from the
environment and to which a macroorganism is not resistant are called exogenous
infectious diseases.

Such division is pretty relevant and only relatively right. Sometimes the
endogenous infectious disease becomes dangerous to the others because of
itself and because the symbionit acquires new biological qualities.

[f the infectious disease is caused by one species of microorganism it is
called simple. If two or more microbe agents participate in the disease, then we
talk about mixed-infection. Joining one infection to the other may affect the
infectious process in different directions sometimes intensifying it, sometimes
decreasing its activity and manifestations. So while studying the infectious
pathology we should consider not only the pathogen itself but their associations.
Salmonella infection especially bent to join other infectious diseases and start
the secondary pathological process, this phenomena is called nosoparasitism (in
Greek “nosos” — disease).

The growing number of the diseases caused by the conditionally-pathogenic
pathogens is mostly connected with the changed reactivity of the organism and
especially immune response which as a rule in such cases forms very slowly and
is not valuable. The autoimmune processes activate and take a leading role in
pathogenesis and clinical manifestations.
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Many conditionally pathogenic as new discovered microorganisms are
characterized with intracellular localization of the pathogens. Such infections
can cause widely spread pathological disorders and they are more difficult with
their diagnosis and treatment.

An immune system is one of the major targets of the affection of the
environment negative factors according to the modern conception. There are six
basic factors:

Human demographics and behavior. The important factors in changing
human demographics include increases in the number of susceptible persons,
the use of day care and immigration. A number of factors cause a rise in
number of susceptible persons and the greater the population percentage that is
susceptible to the infectious diseases, the greater is the potential for the disease
transmission. In many countries in the developed world the number of seniors
is growing. Since aging is associated with an increased susceptibility to the
infectious diseases, the potential for the disease transmission is also increasing
in these countries. In the USA, the percentage of the population over 65 years
was about 4 % in 1900 and will reach almost 25 % in 2040. Certain underlying
diseases also place more patients at risk for various infectious diseases, and
these have also increased. For example, the reported incidence of diabetes mellitus
in the USA increased from 0.5 % of the nation’s population in 1935 to over 3 %
in 1995. It is estimated that there are actually 16 million persons with diabetes in
the USA, so the true incidence of this disease may be greater than 5 % of the
population. The rates for many malignancies are also increasing, and these patients
have increased susceptibility to infectious diseases from the disease process,
during chemotherapy and, in some cases, lifelong even after the cure. Some of
the most highly susceptible patients are those receiving immunosuppressive
therapy following organ transplantation. Almost 20,000 organ transplants were
performed in the USA in 1995. Worldwide the greatest factor increasing
susceptibility may be the spread of HIV, which has led to millions of persons at
increased risk for a variety of infectious diseases.

Such social changes as the increased use of day care also aifect the emergence
of infectious diseases. The increasing frequency of both parents working outside
home or of single parent families led to a greater use of day care. The combination
of susceptible children, inadequate hygiene, frequent infections, and frequent
antimicrobial use is the perfect setting for the emergence of antimicrobial
resistance. Thus, it is no surprise that day care attendance has been an important
factor associated with the emergence of penicillin-resistant Streptococcus
pneumoniae. A recent study demonstrated a 4-fold greater relative risk for
colonization with a high-level penicillin-resistant Streptococcus pnenmoniae
among children attending day care.

The increase of immigration and changing the patterns of immigration also
contribute to the emergence of the infectious diseases. Between 1984 and 1992,
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0.5-1.5 million immigrants and refugees were admitted to the USA each year. In
contrast to the previous waves of immigration many of these individuals came
from the parts of the world where certain infections such as tuberculosis are
common. This is an important factor in the resurgence of tuberculosis in the
USA as the percentage of patients who were foreign-born increased from 22 %
in 1986 to 37 % in 1996.

A variety of human behaviors also influence the emergence of the infectious
diseases. The impact of the sexual revolution on the frequency of gonorrhoea,
syphilis, and HIV is evident. Perhaps less evident is the impact of other changes
such as changes in eating habits. There are changes in the types of food that
people eat, how this food is prepared, and where the food is prepared. This can
result in the new exposures to unfamiliar food or the dependency upon others
to handle and prepare food safely. All these factors have contributed to the
emergence of some of the newer food borne diseases. Another important factor
influencing the emergence of resistance has been the unnecessary use of
antimicrobial agents. In 1992 over 110 million courses of antimicrobial drugs
were prescribed to outpatients in the USA. Since three-quarters of these drugs
are prescribed for upper respiratory infections that are often caused by viruses,
over half of these 110 million courses may be unnecessary.

Technology and industry. The impact of technology and industry falls
into three general areas. These include new technologies and products, changes
in food production processing and preservation, and changes in industrial
demographics. New technologies and products may have unexpected disease
implications such as the association of air conditioning and whirlpool spase
with Legionnaires disease, or new tampons with toxic shock syndrome, or the
fast-food hamburger with E. coli O157:H7.

The second area, the changes in how food is produced, processed, and preserved
has also been important. For example, in the last 50 years many of the new
agricultural production strategies involve intensive rearing of young animals
under environmental conditions that are conducive to the transmission of the
infectious diseases. These production strategies often depend upon increased
antimicrobial use. Thus, only substituting young animals for children, the situation
is similar to the day care setting and has resulted in an increase in antimicrobial
resistance for organisms that are transmitted through the food chain from animals
to humans. Between 1979 and 1989, the frequency of drug resistance in human
Salmonella isolates almost doubled from 17 % to 31 %. Today the resistance
in humans is the result of antimicrobial use in animals. The many changes in
food processing and preservation are also influencing disease emergence. The
recent emphasis on “natural” foods has led to use of fewer preservatives or
secondary barriers to prevent spoilage. Thus, some foods are protected only by
refrigeration. This has resulted in increasing problems with organisms that grow
in the cold, such as Listeria or Yersinia. The lack of secondary barriers also
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increases the risk of food handling errors leading to diseases such as botulism.
In the last 10 years, several outbreaks of botulism have occurred when “keep
refrigerated” foods were not kept refrigerated.

The third change, that of industrial demographics, is characterized by
consolidations of industry, larger market size, and wider geographic distribution
for a variety of food products. Although these changes have the potential for
greater quality control and better safety, when something goes wrong, it can really
go wrong. Thus, in 1994, an ice cream product produced by a single company in
Minnesota led to thousands of cases of salmonellosis in over 41 states.

Economic development and land use. Changes in economic development
and land use are often cited in discussions of emerging viral diseases.
Encroachment on rain forests, for instance, may lead to exposure to new agents
such as Ebola or Marburg viruses. However, such changes are also influencing
the emergence of other infectious diseases. For example, population growth and
spread lead to environmental change and pollution. The inadequacies of hygiene
and sanitation that exist in many of the “mega cities” in the developing world are
potential ticking time bombs for the emergence of infectious diseases. Other
types of development and land use practices are contributing to specific problems.
Conservation activities, such as those directed toward deer populations, have
contributed to the emergence of Lyme disease. Coastal agriculture expansion is
leading to blooms of toxic microorganisms, while coastal population growth is
leading to human faecal contamination of shellfish beds and transmission of a
variety of viral and bacterial pathogens.

International travel and commerce. Advances in technology have had
a rapid impact on international travel and commerce. A person or a food can be
almost anywhere in the world in 24-48 hours. This facility in travel and commerce
has increased the potential for the introduction of emerging pathogens to new
geographic areas by infected travellers, by contaminated food, or even by
transporting vehicles.

Microbial adaptation and change. As humankind is instituting a number
of changes, the microbes themselves are changing. This is leading to the evolution
of new pathogens, the development of new virulence factors, the development of
antimicrobial resistance, and tolerance to adverse environmental conditions. A
good example of this microbial change has been the emergence of E. coli 0157:H7,
which probably evolved from an entero-pathogenic E. coli that acquired Shigella
genes. As a food borne pathogen, it combines the worst of Shigella and Salmonella.
Like Shigella, this organism has a low infectious dose, requiring only a few
organisms to cause disease. This leads to subsequent person-to-person
transmission once the organism is introduced into a community and also poses a
high risk for cross-contamination in the kitchen. This organism is more similar
to Salmonella in its tolerance to adverse environmental conditions. Thus, it has
been associated with outbreaks that were caused by foods with pH 4.0, conditions
that are usually inhibitory to most bacterial pathogens.
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The breakdown of public health measures. The breakdown of public
health measures has been the result of a series of often unrelated factors. Earlier
successes in the war against infectious diseases led to complacency. Thus, coupled
with limited resources and competing priorities in public health, often led to the
transfer of resources from infectious diseases to other areas or to newly emerging
infections.

The impact of the breakdown of public health measures can easily be seen
during wars, population movements, and natural disasters. One such example has
been the emergence of epidemic shigellosis in Africa. Since 1979, massive epidemics
of shigellosis caused by Shigella dysenteriae type 1 have occurred in cities,
rural areas, and refugee camps in Central and Southern Africa. The epidemics
have affected all age groups, often with case-fatality ratios greater than 10 %. In
1991 alone, the disease caused 60,000 deaths in Burundi and at least 200,000
deaths in the rest of Africa. In contrast to Shigella species, which are more
common in parts of the developed world, this organism is essentially resistant to
all available oral antimicrobial drugs. Some of the newer fluoroquinolones are
the last remaining effective oral agents.

Now even in developed countries approximately for 40 % of adult population
tap different imunopathologic states that explains atypical and lingering How
even of classic infectious diseases, more often development of mixed-infection,
superinfection, continuous, microbe carrying.

The diagnostic of the infectious disease should be as early as possible. Such
haste is connected not only with the necessity of assignina the conforming
treatment but also with the demand of carring out urgent preventive actions,
especially, if the disease has arisen in the collective. The diagnosis is grounded
on the combination of symptoms characteristic for this or that infectious process.
As in case with other diseases, the symptoms should be collected beginning with
the complains of a sick person, anamnestic information of the development of
illness symptoms, the nature of the epidemiological situation. Objective data
should be taking during the physical examination of the patient, and then at
auscultation, percussion and laboratory investigations.

At the identification of the infectious diseases as well as other diseases,
anamnesis is of great importance. It is necessary to point out one of the most
important peculiarities of the anamnestic data in infectious diseases, it is
epidemiological anamnesis. The epidemiological anamnesis should be extremely
careful and full. When the patient himself cannot give the necessary data (grave
condition, age), the information should be obtained from relatives or the people
around him.

Collecting the epidemiological anamnesis is as difficult as obtaining the
disease anamnesis, and the skill of its collecting needs to be developed just as the
skill of objective examining, the more so as collecting the correct anamnesis is
considered to be more difficult to learn than the procedure of the objective
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examination. At the inept approach to the patient and frivolous attitude to the
epidemiological anamnesis obtaining, the doctor cannot get the necessary
information. Sometimes it is difficult to take the correct anamnesis because in
case of the disease with a long incubative period the patient and his relatives can
forget some data, which are of the diagnostical and epidemiological value.

The following points are the most important for the epidemiological
anamnesis:

1. Way of living and living conditions of the patient. It is necessary to
explicitly find out whether the ambient situation could have promoted the intrusion
of an infectious agent. If during the last three weeks before the onset of the
disease the patient lived at the place of spreading of the infectious diseases, the
patient can have developed a similar disease. The information about the cases of
this or that infection in the patient’s house confirms this idea even more. The
use of unboiled water, milk, dirty fruit, pot herb, meat and fish products of poor
quality can be a source of intestinal infection. The wounds, bruises, splinters are
characteristic features of erypsipelas, tetanus, septic diseases.

2. The patient’s occupation. Thus the workers of cattle-breeding farms can
more often get sick with brucellosis, the agricultural workers — with leptospirosis,
hemorrhagic fever, tick epidemic typhus, the workers of rice fields are subject to
the infection of ankylostomidosis and strongyloidosis.

3. The previous diseases and preventive vaccinations. This information is
necessary as the previous diseases in a number of cases is evident against the
disease which is suspected at this moment. However, it is always necessary to take
into consideration that there is not a single infectious disease, which would not
repeat, though in rare cases. Such diseases as flu, malaria, shigellosis, diphtheria,
erypsipelas are the most recurring. And vice versa measles, epidemic typhus
results in a strong and continuous immunity which guarantees from the recurrence
of the diseases. Vaccination in anamnesis does not eliminate a possibility of the
disease caused by the same infection, but there are often distorted, atypical forms of
the disease, the so-called deleted forms in case of vaccination. Having taken the
epidemiological anamnesis one starts to inquire about the main complaints and
symptoms, paying attention to every detail in the sequence of their development.

The temperature rise is one of the earliest symptoms which gives ground to
think of an infection when there are still no other clinical manifestations of the
illness. The temperature which rises in the morning or in the evening up to 37 °C
usually is not considered normal. However, it is necessary to take into consideration
the individual peculiarities of the patient, as for some patients the normal
temperature limits are 37.0-37.3 °C, and on the contrary for a number of patients
the normal temperature does not rise above 36.2-36.3 °C and a slightest rise
even on some tenths of a degree already is evidence of abnormal temperature.

The temperature rise can be fast (acute), when the patient clearly marks
even the hour of the onset of the disease (ornithosis, leptospirosis, etc.). In case
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of the fast temperature rise, as a rule, the patient marks the chills of different
grade — from slight chills up to severe chills (malaria). The temperature may
rise gradually in other diseases (typhoid, paratyphoids).

According to the grade of the fever there are distinguished the following
conditions: a subfebrile condition (37.0-37.9 °C), a moderate fever (38.0-39.9 °C),
a high fever (40.0-40.9 °C) and hyperpyrexia (41 °C and higher). Taking into
consideration the pathogenesis of the fever, the subfebrile condition should also
be considered as a fever.

The nature of the temperature curve. In some infectious diseases the
temperature curve is so characteristic that it determines the diagnosis (malaria,
typhoid fever). It is accepted to determine several types of a temperature curve,
which are of a diagnostic value.

The constant fever (febris continua) is characterized by the permanently
high body temperature often up to 39 °C and higher, the daily temperature
fluctuations are less than 1°C and observed in typhoid-paratyphoid diseases, Q- fever,
epidemic typhus, etc.

The remittent fever (/. remittens) is distinguished by daily fluctuations of the
body temperature from more than 1°C but not more than 2 °C (ornithosis, etc.).

The intermittent fever (/. intermittens) is manifested by the correct change
of the high or very high and normal temperature with daily fluctuations of 3-4 °C
(malaria, etc.).

The relapsing fever (. recurrens) is characterized by the correct change of
the high-fever and fever-free periods that last several days (typhoid fever, etc.).

The undulating or undulant fever (f. undulans) is distinguished by a gradual
increase of the temperature up to the high points and then its gradual decrease
to the subfebrile and sometimes normal temperature; in 2-3 weeks the cycle is
repeated (visceral leishmaniasis, brucellosis, lymphogranulomatosis).

The hectic (exhausting) fever (f. hectica) — a prolonged fever with
considerable daily fluctuations (3-5°C) with the decrease to the normal or
subnormal temperature (sepsis, generalized virus infection, etc.).

The irregular (atypical) fever (f. irregularis) is characterized by large
daily amplitude, a various degree of a temperature increase, an indeterminate
duration. It stands closer to the hectic fever, but does not have a regular rythm
(sepsis, etc.).

The distorted (inverted) fever (f. inversa) is distinguished by a higher
morning temperature than the evening one.

Besides these generally accepted types we consider expedient to mention
two more: an acute undulating fever and a relapsing one.

The acute undulating fever (f. undulans acuta) in contrast to the undulate
one is characterized by relatively short waves (3-5 days) and by the absence of
remissions between the waves; the usual temperature curve represents a series
of damped waves, i.e. each subsequent wave is less expressed (in the altitude
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and duration) than the previous one (typhoid, ornithosis, mononucleosis, etc.):
when the subsequent wave is caused by adding of a complication, the revertive
interrelations are observed, i.e. the second wave is more expressed, than the first
one (epidemic paratitis, flu, etc.).

The relapsing fever (/. recidiva) in contrast to the recurrent fever (the
regular alternating of the fever waves and apyrexy) is characterized by a relapse
(usually one) of the fever which develops in different terms (from 2 days to one
month and more) aiter the termination of the first temperature wave (typhoid,
ornithosis, etc.). The relapses develop in some of the patients (10-20 %). In this
connection if the relapse has an important diagnostic value, the absence of it does
not eliminate a possibility of the mentioned above diseases at all.

Each infectious disease can have different variants of a temperature curve,
among which some are more frequent, they are typical for this or that nosological
form. Sometimes they even allow to diagnose the disease quite accurately (tetrian
fever, etc.).

The duration of a feveris is an important value for the differential diagnosis.
A number of diseases are characterized by a short-term fever (herpangina, acute
shigellosis, etc.). And if, for example, the fever lasts more than 5 days, it already
allows to eliminate such frequently encountered diseases, as flu and other acute
respiratory virus diseases, angina (certainly, if there are no complications).

On the contrary, the long-term fever (more than a month) is observed
rather seldom and only in some infectious diseases which lend to the lingering
or chronic flow (brucellosis, toxoplasmosis, visceral leishmaniasis, tuberculosis).
Thus the grade and characteristic of a temperature curve and the duration of a
fever allow to differentiate certain groups of infectious diseases, among which
the differential diagnosis is based on other parameters.

For the differential diagnosis the interval between the onset of a fever and
the appearance of organic lesions is particularly important. In some infectious
diseases this period is less than 24 hours (herpetic infection, scarlatina, rubella,
meningococcemia), in others it lasts from 1 up to 3 days (measles, shigellosis),
and, at last, in a number of diseases it lasts more than 3 days (typhoid fever, virus
hepatitis).

The nature and level of the infectious diseases rate also matters. For example,
any feverishness during the epidemic of flu suggests a possibility of flu. The
indication to the contact with the people sick with measles, scarlatina, water-pox,
rubella and other droplet infections is important. These data are compared to
the terms of an incubation period. Other epidemiological data (the stay on the
territory which is endemic on malaria, and other diseases) also matters.

For the differential diagnosis the change of a temperature curve under the
influence of etiotropic medications is important. Delagilum stops malarial attacks,
in endemic typhus the temperature quickly becomes normal after the reception
of tetracyclines and others. There are a number of peculiarities of the fever
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syndrome, which one can use for the differential diagnosis. The differential diagnosis
of a fever needs to be done to distinguish it from the body temperature rising of
another nature (thermal shock, hyperthyroidism).

The second component which is not less important for the diagnosis and
differential diagnosis of the infectious diseases is a rash on the skin —exanthema. It
is because the rashes are a symptom of many infectious diseases, besides, they are
well visible, quite often catch one’s eye even at the first examination of the patient.

There are exanthemas, characteristic of this or that infectious disease and
they are an obligatory component of a clinical symptomatology of this or that
infectious disease.

The expressiveness and nature of exanthemas can be miscellaneous and are
not always observed in other infectious diseases. Due to this factor their presence
or absence in different infectious diseases essentially differs.

The exanthemas in infectious diseases are rather diverse. They differ in
nature of different elements of an eruption, localization, terms of appearance,
stages of a rash, the dynamics of development of separate elements, etc. All these
features are taken into consideration while making a differential diagnosis. In the
diagnostics process the legible definition of separate elements of an eruption and
unified comprehension of the terms are very important. Dermatologists and
infectionists do not always define some elements of an eruption in the same way.
The following nomenclature is generally accepted in infectious diseases.

Roseola — is a small spot (diameter 2-5 mm) of pink, red or purple-red
color, more often with a spherical form. It is formed as a result of a local
vasodilatation of a papillary layer of skin. The roseola disappears when pressing
the eruption area with a transparent glass-spreading rod or when stretching a
skin and comes up again after the stopping of pressure (stretching) that is the
main distinctive feature of it.

The so-called punctate rash is close to roseola. It consists of a set of shallow
(in a diameter of about 1 mm) elements of the red color. At stretching the skin
these elements, as well as roseolas, disappear. Each element rises a little above the
level of the skin that stipulates a special “velvety” of the skin at the eruption area.

The macule (macula) represents an element of the eruption similar to the
roseola, but larger (5-20 mm), it does not stick above the level of the skin, its color is
the same as roseola’s. The development of the spot, as well as in case of roseola, is
based on vasodilatation. The form of maculae can be oval, spherical or more often
small or with festoon edges. Unlike the dermatologists the infectionists distinguish -
spot eruption, in which the elements of an eruption vary in diameter from 5 up to 10
mm, and “large-spot eruption” with the elements’ diameter of 11-20 mm. This distinction
has a differential — diagnostic value. For example, in a patient with rubella there is a
small-spot eruption, and in a patients with measles — a large-spot one.

Papule (papula) — a superficial formation without a cavity, rising above the
level of the skin. It has a mild or dense consistence, the reverse development
ends without the formation of a scar. There are inflammatory and noninflammatory
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papules. In the infectious diseases only inflammatory ones occur. They are caused
by the proliferation of epidermis and infiltrate development in the papillary layer
of derma with vasodilatation and limited edema. Papulas have the same color as
roseola and macula. There are papulas of a different size (1-20 mm). Small
papulas (1-1.5 mm) are called milliar ones, the larger (2-3 mm) papulars —
lenticularis ones. The confluence of separate papules results in the formation of
the eruptions elements called plaque.

Erythema — is vast fields of the bloodshot skin which are red, purple-red or
magenta. The erythema is formed as a result of large maculae joining. Therefore the
erythema has festoon blurry edges. Inside arythmetic fields there can be separate
fields of the skin with normal coloring. There is no expressed inflammatory process.

Unlike the infectionists the dermatologists consider that the term “erythema”
means inflammatory fields with a diameter from 2 c¢cm up to several dosen
centimeters (active erythema), and also cyanosis conditioned by the venous
congestion (passive erythema).

Tubercle (tuberculum) — a formation without cavities which arise as a
result of the development of an inflammatory infiltrate of granulematous
constitution in derma. The hillock differs from a papule, it lies deep in the derma
and the infiltrate is determined at the palpation. The hillocks have legible borders
and a tendency to grouping. As against papules at further development the
hillock can narcotize, forming ulcers and leaving a scar. The hillocks develop in
dermal and visceral leishmaniasis, deep mycosis.

Node (nodus) — a limited dense formation with a diameter from 1 up to 5
cm and more that has a spherical or oval form and is situated in the deep layers
of derma and hypodermic fat. More often they develop as a result of the
inflammatory process.

In some cases they disappear without any traces (nodal erythema), in chronic
illnesses they ulcerate and heal leaving a scar.

Wheal (urtica) — an element of an acute inflammatory nature that has no
cavity. There develops an acute restricted edema of the skin papillary layer. It
develops owing to the trichangiectasia of the papillary layer of derma, the increase
of their penetrability and the outcome of protein-free exudation through a vascular
wall, which then compresses the vessels. As a result dense formations of different
size and form suddenly develop on the surface of the skin and rise above its level.
The cyanolic porcelain-white coloring in the center and the pink-red one on the
peripherals are typical. An itch and a burning sensation of the skin appear with
the development of a blister. The blisters develop in a serum disease, medicinal
allergy and sometimes in some infectious diseases (leptospirosis, virus hepatitis).

Vesicle (vesicula) — a small cavity formation containing serouse, less often
serouse-hemorrhagic fluid. The blister develops directly in the false skin, under
the keratinous layer, in middle or on border with derma. It rises above the level
of the skin as a half-round element with a diameter from 1.5 up to 5 mm.
Hereinafter a blister can dry out, forming a semidiaphanous yellowish or brown
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crust. If a blister is opened (damaged), soaking superficial pink or red erosion
develops on its place.

Herpetic eruption (herpes) — a bunch of small closely set bubbles on the
erythematic inflammatory base (herpetic infection, surrounding deprive).

Pustule (pustula) is also a blister but its contents is cloudy (purulent)
because of a clump of a big amount of leucocytes.

Blister (bulla) — a cavity formation with a dimension of more than 5 mm
(up to 10 cm and more). The borders of a vesica are legible, the outline is round
or oval. The vesica rises above the level of the skin. It is usually unicameral and
rolls off after a puncture. The cover of a vesica can be tight and flabby. The
contents is serouse or serouse-hemorrhagic.

The vesicles can be situated on the background of the inflamed skin (a
violent form of erysipelas, anthrax, multiform exudative erythema, Stivens —
Johnson’s syndrome).

Hemorrhages (hemorrhage) — an extravasation into the skin of different
kinds and dimensions. They develop as a result of the erythrocytes yield from
veins to the ambient connecting tissue of derma or hypodermic fatty tissue. It
can be a result of the damage (breakage) of the vessel or heightened permeability
and fragility of a vascular wall.

According to the value and form hemorrhages are divided into the following
elements: petechias (petechiae) — dotted hemorrhages on the background of the
normal skin (primary petechias) or on the background of roseolas (secondary
petechias); purpura (purpura), in which the dimensions of the elements oscillate
from 2 up to 5 mm (the dermatologists consider purpura to be hemorrhages
with a diameter up to 2 cm): ecchymomas (ecchymosis) — hemorrhages of the
irregular-shaped form with a diameter of more than 5 mm.

Ecchymoses (sugillationes) — hemorrhages on places of injections that are
not the sort of an exanthema but have a diagnostic value as a parameter of a
heightened fragility of vessels, that is oiten observed in the development of a
hemorrhagic syndrome.

The hemorrhagic elements of the eruption are observed in many infectious
diseases and have a great value both for the differential diagnostics and for the
evaluation of the illness severity.

All the reviewed above exanthemas belong to the primary morphological
elements of the eruption. However, the secondary morphological elements of the
eruption also have a diagnostic value. The dyschromias of the skin, flake, peel,
anabrosis. ulcers, seams belong to them.

Erosion (erosio) — a defect of the epidermis which develops after opening
of the cavity primary elements (vesicles, pustules, vesica). The bottom of the
erosion is covered with epidermis or partially with the papillar layer of the
derma. By the size and form the erosion corresponds to the primary element.
After healing the erosion do not leave any stable changes of the skin.

Ulcer (ulcus) — a deep defect of the skin which affects the epidermis. derma,
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and sometimes underlying tissues. The ulcers develop as a result of the
disintegration of the primary infiltrating elements in the deep parts of the derma
— pimples, clusters, and the opening of the deep pustules. The form and the edges
of the ulcer are of great importance for differential diagnostics. The edges of the
ulcer can be undermined, vertical saucer-shaped, callous, mild, etc. The ulcer
always heals leaving a cicatrix. The ulcers develop both in the infectious diseases
(dermal leishmaniasis, anthrax, tularemia) and in the illnesses related with the
competence of other specialists (lues, tuberculosis, trophic ulcers, neoplasm).

Skin dischromia (dyschromia cutis) — a disorder of the pigmentation, which
develops on the place of the resolved morphological elements of the dermal eruption.
The expressiveness and duration of the hyperpegmentation are various. As a rule,
pigmentary spots are brown. Sometimes they are sharply distinguished, for example,
after measles maculepapulas eruption, especially in case of its hemorrhagic
impregnation. Sometimes it is only a hardly noticeable brown blot (for example, on
the place of typoid roseola), which disappears fast and does not leave any traces.

Scale (squama) is a loosened tearing away ceel of the corneous layer, which
lost its connection with the underlying epidermis. Depending on the size of the
flakes there is micro- and macrolaminar pityriasis.

Small-laminar, branny pityriasis (desquamatio pityriasiformis) is observed
in measles, branny lichen. The smallest flakes get detached and the skin looks as
though it is powered with flour.

Macrolaminar pityriasis (desquamatio lamallosa) is characterized with a
larger dimension of the flakes, and they can get detached from the skin by the
whole layers. The similar pityriasis is characteristic of scarlatina, pseudo-
tuberculosis, toxidermias. The pityriasis develops in the period of convalescence
from the infectious diseases and what is important for differential diagnostic — in
the late period of illnesses or during reconvalescence.

Crust (crusta) — a product of thickening and desiccation of different kinds
of other elements exudates of the eruption (pustules, vesicles, anabroses, ulcers).
There are serouse crusts (semidiaphanous or grayish), purulent (yellow or green-
yellow) and hemorrhagic (brown or dark red). The size of the crusts corresponds
to the size of the preceding element.

Cicatrix (cicatrix) — coarse-fibroid growth of the connecting tissue, which
substitutes deep defects of the skin.

The listed above elements of exanthema are basic and can be observed in
infectious diseases, the differential diagnostics is based on their exposure. In
case of the eruption it is necessary to identify the type of separate elements and,
besides, to specify other peculiarities of exanthema.

The very important signs are the terms of the eruption development.

The localization of the eruption elements and the place of the greatest
concentration of exanthema are of a diagnostic value. In some cases the sequence
of the rush development is of the diagnostic value. The duration of the eruption
elements existence is also important. Repeated rashes and the inclination for
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joining the elements of the eruption can be of a diagnostics value.

Enanthema — the rashes on the mucous — can be observed less often in
infectious diseases and is less important for the differential diagnostics. However,
in a number of illnesses the changes of the mucous are rather informative at
their identification at the initial stage. The lesions of the oral cavity and eyes
conjunctiva are of the greatest practical value.

The most essential characteristic symptoms of the infectious diseases are the
hyperadenosises, icterus, catarrh of respiratory tract, diarrhea, meningeal symptoms.

Hyperadenosis is the result of the frequent involvement of the lymphatic
system in the infectious process. The degree of their affection can essentially
differ from a moderate enlargement to the development of a bubo with a diameter
of 3-5 cm. The ability to detect the changes of the lymph nodes is of great
importance in the differential diagnostics. This symptom is especially important
now when HIV-infection is widely spreading in all the areas. At the same time the
physicians quite often do not pay proper attention to the state of the lymph nodes
and do not always correctly carry out the examination for the differential diagnostics.

The improvement of the infectious diseases diagnostics is closely connected
with the development of microbiologic, gene-diagnostic. immunological methods
of investigation. The latest methodological achievements allow not only to
essentially raise the level of etiological confirmation of the diagnosis, but also to
present the detailed characteristic of the microbe behavior in the organism. In
particular, it is not possible to judge about the quantity of microbial bodies in
different substrates of the organism, to determine the availability and concentration
of antigens, toxins and even separate molecules of the microorganism. The gene-
diagnostics opens rather comprehensive possibilities, however, the biosensory
(including immunosensory) methods of investigation, which are already being
worked out in a number of the countries, are next in turn.

But a great number of the laboratory investigations that are available for a
doctor are not always important for the diagnosis and are sometimes
overestimated and distract the attention from the clinical diagnostics. The clinical
examination of the patient is of a primary importance and the laboratory and
instrumental methods are supplementary. Every laboratory test should be
evaluated according to its specific features, sensibility and informativity, it is
necessary to determine the indications and terms of the investigations in different
nosologic forms and to state their comparative diagnostic value.

The treatment of infectious diseases is more complicated task in comparison
with therapy of other palhologic conditions as besides the correction of the
disorders in the function of the organs and systems, it has a complicated task —
to eliminate and suppress the infectious agent.

In the historical aspect only from the 17th century when the improvement of
the agricultural production resulted in a better nutrition, it had an immediate effect
on the outcome of some infectious diseases. At the beginning of the 19lh century
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the improvement of the sanitary-hygienic control over food and water resulted in
the decrease of many infectious diseases transmission. Later the knowledge of the
specific etiology of the infectious diseases promoted the creation of the scientific
base for their prevention and treatment. In the 20th century when the methods of
immunization were widely used and especially when the antibiotics appeared the
morbidity and mortality from infectious diseases were considerably reduced. The
children’s mortality was sharply reduced. The lifetime in the developed countries
increased from 47 years on the average till 70 years.

Despite the increasing role of the microbial factor under different pathologic
conditions, the practice of treating patients in polyclinics and somatic hospitals has
not changed essentially. The treatment of the patients is mainly based on trial-and-
error assigning the coolest or the most available antibiotic, as there are no real
possibilities and the doctors striving to study the development of the infectious
process in dynamics. At its best a single-pass serological or microbiologic research
revealing the infectious agent is used as a sufficient argument for the statement of
the clinical diagnosis and assigning the therapy. Therefore it is not surprising that
there is no noticeable progress in outcomes of treatment, and there is an increase
of negative consequences such as the medical disease, immunodefence disorders,
development of dysbacteriosis, appearance of polyreiractory microorganisms.

Due to the technological achievements a large number of antibacterial and antiviral
drugs have been made. The availability of drugs considerably dilates therapeutic
capabilities, but also demands a scientifically reasonable differentiated approach.

The semi-centennial experience of the antibiotic therapy in the infectious
disease treatment has not justified the initial hopes. After a considerable increase
of the treatment efficiency of bacterial infections in the 50-60s, despite the appearance
of a broad spectrum of new antibiotics, the multiple increase of uptaken doses,
there have been no adequate progress in the results of treatment, but the
number of cases of the drugs intolerance and therapy complications have increased.

The indispensable condition of the therapy efficiency is the differentiated
approach to drugs in dependence on the way they act, capability to the intracellular
infiltration, bacteriostatic or bactericidal influence.

Control questions:

. The origin of infectious diseases.

. The main features of infectious diseases.

. The basic types of interrelations between micro- and macroorganism.
Human demographics and behavior.

. Microboial adaptation and changes.

. The rate of pulic health measures.

The nature of temperature curve.

. The exantemas in infectious diseases.

. Another essential characteristics of infectious diseases.
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THE PRINCIPLES OF THE DIAGNOSTICS,
TREATMENT AND PREVENTION OF
INFECTIOUS DISEASES

The principles of the infectious diseases diagnostics

In present time the diagnostics of the infectious diseases preserves the
traditional characteristics. The methods of the distinction of the diseases are
improved. The looking for new more effective methods are performed. The
necessity of further elaboration of the methods of diagnostics of infectious
diseases is connected with change of pathomorphology and clinic of infections.

The tendency to increase of number of asymptomatic, atypical, lindering forms
of infectious diseases occurs. The frequency of mixed infections of bacterial and
bacterial-viral etiology increases. These features are connected with change of all
the factors, which participate in development of infectious disease (microorganism,
macroorganism and conditions of environment). The courses of this transformation
are the increase of common specific reactivity of the organism, massive vaccination
and revaccination of the population, wide inculcation into practice of antibiotics
and other chemical drugs, increasing nonspecific allergization of the organism.

The early, exact and maximally concretive diagnostics is the basis for effective
therapy, prevention of complications and infavorable outcomes of the disease.
The early diagnostics of the infectious diseases is basis of antiepidemic and
prophylactic measures.

The diagnostics of infectious diseases is based on comprehensive and systemic
examination of the patient, including anamnesis, epidemiological anamnesis, physical
examination of the organs and systems, analysis of the results of laboratory and
instrumental examination of the patient.

Anamnesis of the disease (Anamnesis morbi)

The physician must take the history actively and carefully. It is necessary to
indicate features of the onset of the disease (an acute or gradual), presence of
the fever, chill, degree of increase of the temperature, it’s oscillations, duration, the
character of the stool, localization and intensity of the pains (headache, abdominal
pains, pains in the muscles and joints), violations of the sleep and other. The
epidemiological amamnesis permits to receive data about place, circumstances
and conditions of infection, and also about possible ways of the transmission of
the agent. The data about contact of patient with other patients with same
infection, about personal contact with animals (for example, professional), about
stay in endemic or epizootic focus have especial value.
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The data about food of the patient, wounds after bites of the insects, traumas,
operations, hemotransfusions have an important value too. Informations about
transferred infections in last time, about prophylactic vaccination, use of
immunoglobulines, glucocorticoides, antibacterial drugs are exceptionally important.

Clinical examination

There is the definite order of the clinical examination of the patients. At
first, it is necessary to evaluate the common state of the patient (preservation or
violation of the consciousness, excitement or brake action, adequacy of the
behavior).

Due to examination of the skin it is necessary to mark pale skin or hyperemia,
jaundice, humid or dry skin, and presence or absence of the rash. In presence of
the rash it’s localization, spread, and character (roseola, pethechias, papules or
vesicula) are marked.

Then conjunctives, mucous membrane of the mouth’s cavity are examinated.
Due to some infectious diseases (diphtheria, scarlet fever, and infectious
mononucleosis) the changes of the mucous membrane of the throat and tonsils
are developed. In these cases the degree of hyperemia and edema of mucous
membrane, presence of coats, it’s localization, color and spread are marked.

In some infectious diseases the enlarged lymphatic nodes are observed. It
may be enlarged of separate lymphatic nodes (tularemia) and multiple lymphatic
nodes (brucellosis, infectious mononucleosis, HIV-infection). It is necessary to
mark size of the lymphatic nodes, consistence, tenderness, motility.

There is the definite order of objective examination of the internal organs
(cardiovascular system, respiratory system, gastrointestinal tract, blood system,
immune system, urinary system, nervous system).

The rule evaluation of haemogramma has great meaning in diagnostics of
infectious diseases. The tests of haemogramma, connecting with clinics of the
disease help in diagnostics of many infectious diseases (infectious mononucleosis,
typhoid fever, viral hepatitis, HIV-infection and others). In leptospirosis,
haemorrhagic fever with renal syndrome the analysis of urine may help too.

In infectious pathology the largest part of common symptoms are nonspecific.
The high temperature, chill, vomiting, violation of the sleep, decrease of the appetite,
weakness are observed almost due to all infectious diseases. These symptoms have
not decisive meaning in diagnostics. Because, the pathognomonic symptoms have
great value. These symptoms are specific symptoms only for one nosologic form.

The classic examples are Filatov-Koplik’s spots in measles, crampic cough
with reprises in whooping cough, opistotonus in tetanus, haemorrhagic star-like
rash in meningoccemia, vesicular rash along turm of nerves in herpes Zoster,
hydrophobia in rabies and other.

Besides common (nonspecific) and pathognomonic symptoms, there is a great
group of signs with intermediate position. These signs are typical as for many
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infectious diseases as for noninfectious diseases. So, enlarged liver may be in case
of typhoid fever, epidemic typhus fever, malaria, acute or chronical viral hepatitis,
sepsis, diseases of the blood, cirrhosis of the liver, acute and chronical heart’s
insufficiency. In typhoid fever, visceral leishmaniasis, diseases of the blood, sepsis
enlarged spleen are observed. There is no enlarged liver and spleen in grippe. The
different abdominal pains, diarrhea, cramps are symptoms from this group too.

In diagnostics the important moment is revelation of syndrome. Syndrome
is combination of the signs, caused by united pathogenesis (intoxication,
haemorrhagic, meningeal, colitis, hepatolienal, and syndrome of gastroenteritis,
jaundice, cholesthasis and other). The different syndromes have nonidentical
meaning. So, syndrome of intoxication occurs due to all infectious diseases.
Intoxicative syndrome plays the great role in evaluation of the severity of the
course and prognosis of the disease.

In present time near 1,500 syndromes and more than 5,000 diseases are
known. The identical syndrome may be due to different diseases. For example,
meningeal syndrome is observed in subarachnoidal hemorrhage, serous and
purulent meningitis, meningismis. Hemorrhagic syndrome occurs in viral hepatitis,
leprospirosis, and meningococcal infection, hemorrhagic fevers, in diseases of the
blood and other. The nosological form is characterized by few constant and
typical syndromes. For example, colitis syndrome and syndrome of intoxication
are observed in shigellosis. Symtomocomplex is combination of syndromes and
symptoms, which typical for absolute majority cases of nosological form.
Symptomocomplex has high specific, but it may be different in different periods
of the disease. For example, there is combination of syndromes of intoxication,
dyspeptic and other syndrome in prejaundiced period of viral hepatitis. Syndrome
of jaundice, hepatolienal syndrome and sometimes syndrome of cholesthasis are
observed in period of jaundice.

Laboratory methods

The different laboratory methods are used in diagnostics of infectious diseases
(bacteriological, virological, parasitological, immunofluorescennt and others). The
purpose of these methods is to establish etiology of the disease.

The bacteriological method includes sowing of the material on the nutritive
mediums, isolation of the clean culture of the agent, it’s identification.

The blood, urine, stool, cerebrospinal fluid may be material for the bacteriological
investigation. For example, in typhoid fever the bacteriological method is used for
isolation of agent from the blood, urine, stool (hemoculture, coproculture, urineculture).
In meningococcal infection the blood and cerebrospinal fluid are the material for
investigation. Besides that, smears from the pharynx and nose are investigated for
isolation of the agent. Bacteriological method is used in diagnostics of cholera,
shigellosis, salmonellosis, diphtheria and other diseases.

Parasitological investigation is based on microscopy of the thick drop and
blood’s smears (malaria), smears of the blood and bone marrow (leishmaniasis),
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smears of the blood and gland puncture (trypanosomomiasis), stool (amoebiasis
and balantidiasis).

The virological method is more complicated. In virological diagnostics the
culture of the tissues and hen’s embryo are used.

The bacteriological and virological methods may be complete, accelerated
and expressive. For example, expressive method is immunofluorescense method
(Cooms’s method). The method is based on specific fluorescence of the antigen-
antibody complex. The primarily material is processed by specific fluorescent
serum. The antigen-antibody reaction is basis of the serological methods of
laboratory diagnostics of infectious diseases. The serological reactions are used
for antibodies revelation in the blood serum of the patients. The investigations
are performed with well-known antigens.

Reaction of agglutination, passive (indirect) hemagglutination, precipitation,
and complement fixation have greatest spread.

In the last years immunofermentive method is used in specific diagnostics
of parasitaric and viral infections. The new method of serological diagnostics is
definition of belonging of antibodies to definite classes of immunoglobulines
(IgM, IgG, IgA and other). This method helps to identificate primary infectious
disease from repeated disease and infectious disease from artificial immunization.

In diagnostics some infectious diseases skin’s test with allergen is used.
The examples are positive intraskin reaction to tularine (tularemia), brucelline,
Burne’s test (brucellosis) and others.

The laboratory-instrumental methods of nonspecific character occupy the
considerable place in the diagnostics of infectious disease (biochemical, endoscopic,
hystological, ultrsoundic).

The principles and methods of the infectious diseases treatment.

The treatment of the infectious patients should be complex, etiotropic and
pathogenetic, and also individually depending on the state of the patient, on
severity and period of the disease. In complex therapy of infectious diseases
different remedies, directing to decrease of activity of the agent and neutralization
its toxins, increase protective powers of the organism are used.

The remedies of specific action are used with purpose to increase protective
powers of the organism. There are remedies, regulating immunogenesis (immuno-
stimulating therapy) and remedies of nonspecific action (vitamins, preparations
of the blood, preparations of pyrimidine — methyluracil, pentoxil).

In treatment of infectious diseases pathogenetic therapy is widely used.
Pathogenetic therapy is directed to correct the violation of homeostasis (correction
of water-electrolytic, protein balance, acid-alkaline state; liver, kidney, respiratory
and cardiovascular failure and to decrease allergic manifestations).

In treatment of infectious diseases it is necessary to mention the form and
period of the disease, severity of the course and features of the organism (age,
reactivity, accompanied diseases and other).
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Some infectious diseases have declination to prolonged course and relapses.
For these patients it is necessary to use special principles of the therapy (immuno-
modulating therapy, interferones and other).

Chemotherapy of infectious diseases

The brilliant success in fighting of severe infectious diseases in many cases
is connected with application of antibiotics.

In medical practice near 500 antibiotics are used. However, the application
of antibiotics is accompanied by negative consequences: increase of antibiotic’s
resistant agents, depression of immunocompetentive system function, development
of nonspecific sensibilization, increasing of endogenic infections mixed infections
and superinfections.

The selection of antibiotic depends on the type of the agent. It is known, that
the remedies of the penicillin group have high efficiency for gram-positive
(streptococci, staphylococci, pneumococci) and gram-negative cocci (gonococci,
meningococci, and also for agent of Siberian ulcer, leptospirosis. Cephalosporins
have wide spectrum of the activity. They are effective such for gram-positive, as
for gram-negative microorganisms.

The remedies of streptomycin group are more effective for gram-negative
microorganism (plague, tularemia, and tuberculosis). Chloramphenicol is effective
for many gram-negative and gram-positive bacteriums, rickettsias, spirochetas.
Tetracyclines have wide spectrum of activity. They depress the growth of the
majority of gram-positive and gram-negative bacterium’s, rickettsias.

Aminoglycosides (monomicin, kanamycin and gentamicin) render the activity
to majority of gram-positive and gram-negative microorganisms. This antibiotics
are effective for resistant microorganisms to penicillin, chloramphenicol, tetracycline.

At the last decades the remedies of the new generation came into displacement
of natural antibiotics: half-synthetic penicillins (ampicillin, oxacillin, amoxicillin);
aminoglycosides (amikacin, tobramycin), tetracycline (doxycycline), rifampicins
(rifampicin, rifadin). These antibiotics are characterized by acid-resistant, ferment-
resistant wide spectrum of the activity.

Besides antibiotics, there are other kinds of medications that have influence
on the agent of the disease. Derivates of nitrofuran (furazolidone, furodonine and
furacillin) have a high antimicrobial activity. They are effective for many
gramnegative and gram-positive bacteria — resistant to antibiotics and sulfonamides,
and also for some protozoa (trychomonades, lamblia).

Sulfonamides don’t lose their value. However, recently the decrease of
their therapeutic action is observed connecting with appearance of the resistant
forms of the microorganisms.

However, different complications may be due to treatment of infectious
diseases by chemoremedies. There are 3 types of the complications in chemo-
therapy of infectious diseases: allergic, endotoxic and dysbacteriosis.
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Allergic reactions are observed more frequently. They are manifested by
capillartoxicosis, catarrhic change of mucous membranes, dermatitis edema.
Sometimes, anaphylactic shock arises. The development of allergic reaction doesn’t
depend from the dose and duration of application of the drug.

Endotoxic reactions arise, as a rule, after injection of the large shock doses
of antibiotics. These reactions depend on intensive disintegration of the
microorganisms with liberation of endotoxin.

In development of dysbacteriosis autoinfection arises due to reproduction
of the microorganisms naturally living in it, for example some kind of gram-
negative microorganisms and fungi from the Candida species.

Recently, antiviral remedies, interferon or inductors of endogenic interferon
are used in the treatment of infectious diseases.

Serotherapy of infectious diseases

In treatment of some infectious diseases homological and heterological immune
serums and immune gammaglobulines are used. Serums and gammaglobulines
are used for treatment and for prophylaxis of the infectious diseases.

There are antibacterial and antitoxical serums. Antitoxical serums contain
specific antibodies to toxins — antitoxins. The mechanism of the action of these
serums is neutralization of toxins, producing by the agent. Antitoxical serums
are serums against diphtheria, botulism, and tetanus.

The effect of the serum depends on the dose and date of its injection. The
result will be better if the serum will be injected early because serum inactivates
only toxins, circulating free in the blood. The duration of the toxin circulation in
blood is 1-3 days, and then toxins connect with cells and tissues.

In treatment of some infectious diseases immune gammaglobulines are used,
obtained from the blood serum of the donors (homological). These remedies
have high concentration of antibodies. The balastic substances are absent in
these gammaglobulines. linjection of the gammaglobulines is not accompanied
by side reactions.

At the present time immunoglobulines are used in treatment of grippe, tick
encephalitis, staphylococcous infection, anthrax and other diseases. Due to application
of heterogeneous serum may be anaphylactic shock and serum’s disease. The
development of shock occurs immediately after injection of the serum. It is necessary
to inject serum by divided doses for prevention of development of shock. The
serum’s disease develops in 5-12 days after injection of the serum. The clinical
manifestations are fever, edema of mucous membranes, lymphadenitis, spotted-papular
rash. The duration of the disease is 6-12 days. The prognosis is usually favorable.
Sometimes the injection of the serum is accompanied by reaction only in the place
of the injection. Hyperemia and edema without fever occur.

Pathogenetic therapy

The pathogenetic therapy is based on study of important characteristics of
homeostasis and its violations in infectious diseases. In pathogenetic therapy it
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is necessary to allow for tests of acid-alkaline state, water-electrolytic balance,
reological properties of the blood, and also disorder of microcirculation in the
organs and tissues. The basic methods of pathogenetic therapy are desintoxication,
rehydration, dehydration, and correction of the other violations of homeostasis.

In treatment of infectious diseases desintoxicative therapy is prescribed
more frequently. Crystalloid solutions (Ringer’s solution, threesalt, quartasalt
acesalt and other) and colloid solutions (neohemodesis, polyglucin, reopolyglucin,
albumin) are widely used.

The value of the pathogenetic therapy may be shown in the pattern of the
infectious-toxic shock treatment.

The number of pathogenetic factors is known in the development of infectious-
toxic shock. There are disorganization of blood circulation, violation of the
microcirculation in the organs and tissues. Disorder of blood supply is accom-
panied by aggravation of provision of oxygen to cells, and also by difficulty in
liberation of toxic products of metabolism from the cells.

Capillary system plays an important role in the development of shock. In
shock damage of liver, functional insufficiency of kidney are observed.

Maintenance of homeostasis is ensured by dynamic balance of biologically
active substances and their inhibitors (histamine, acetilcholine, catecholamines,
proteolitic ferments, kallikreine-kinine system, cyclic nucleoproteins and
prostaglandin’s ensure maintenance of homeostasis.

In shock one of the more early reaction of the organism on damage is
hyperfermentemia. Its biological meaning is concluded in supply of the organism
with energy and destruction of damaging factors. Analysis of condition and level
of ferments allows to consider pathogenetic based conclusion of proteolitic
ferment’s inhibitors in the therapy of shock.

One of the most important disorders of homeostasis is DIC-syndrome
(synonyms — thrombohemorrhagic syndrome, coagulopathy of consumption,
disseminated intravascular coagulopathies). The basis of this syndrome is
diffusive coagulation of blood in small vessels, development of blockade of
microcirculation in the organs (lungs, kidneys, liver and other), and deep disorders
of the functions of these organs. Serious hypoxia and acidosis develop, leading
unrarely to death. The formation of clots on the level of capillaries is connected
with surplus quantity of thrombin. Transformation of fibrinogen into fibrin
happens very quickly.

In the development of DIC-syndrome 3 clinical stages are differentiated:

-First stage is hypercoagulation of blood and formation of friable
microthrombs and development of blockade of microcirculation in organs;

- Second stage is hypocoagulation. This stage is characterized by deep
exhaustion of factors of coagulation. The clinical manifestations of the second
stage are profuse bleedings;

- Third stage is outcome and residual appearances of DIC-syndrome.
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Infectious-toxic shock may be caused by viruses, rickettsia, fungi, gram-positive
microorganisms (pneumococcus, streptococcus, staphylococcus) and gram-negative
microorganisms (meningococcus). The most frequent reasons of infectious-toxic
shock are infections of urinary tract (especially, in elderly age and in weakened
patients), infections of respiratory tract due to bacterial pneumonia (especially, in
condition of tracheotomy), complications of septic childbirth, septic abortions,
peritonitis of different origin, pancreonecrosis, sepsis of any origin. In infectious
clinics reasons of infectious-toxic shock are usually meningococcal infection,
typhoid fever, salmonellosis, diphtheria, leptospirosis and other diseases. Besides
hypotonia, toxinemia plays great role in clinic of infectious-toxic shock. Toxinemia
leads to damage of liver, kidneys and heart. The compulsory development of
DIC-syndrome is another important manifestation of infectious-toxic shock.

The basis of treatment of infectious-toxic shock is complex of measures,
including application of antibiotics and directed on improvement of blood
circulation therapy. The duration of infectious-toxic shock is very serious, with
high mortality (50 % of the patient die during the first 48 hours of the disease).
That’s why it is necessary to prescribe intensive therapy immediately. Broad
spectrum antibiotics are prescribed. Steroid hormones have important value in
the treatment of infectious-toxic shock. Hormones decrease general reaction of
the organism on toxin, positively impact on hemodynamics. Treatment by
glucocorticoids is conducted during 3-4 days, because depression of adrenocortical
function does not arise.

Infusion therapy should be started with injection of crystalloid solutions:
quartasalt, Ringer’s solution, glucose-polarizing admixture (5 % solution of
glucose with calcium chloride in dose 20-100 mg of 10 % solution per one liter
of glucose). Besides salt solutions, synthetic colloid solutions are used
(neoheamodes, polyglucin, reopolyglucin in dose 0.4-0.8 L) with purpose of
desintoxication and liquidation of hemodynamic disorders.

The basic principles of treatment of DIC-syndrome are heparinotherapy and
transfusion of fresh frozen plasma. It is necessary to inject to patients 2,500-500
units of heparin in isotonic solution of sodium chloride, solution of native or
fresh frozen plasma. In this case fresh frozen plasma is donator of plasminogen
and antithrombin. Content of antithrombin in fresh frozen plasma is up to 200-
250 % from norm. Daily dose of heparin is 10,000-15,000. Simultaneously
reopolyglucin is transfused as desagregant. Inhibitors of proteolitic ferments are
injected also (75,000-100,000 units trasilol or adequate dose of contrical).

Pathogenetic therapy is the basic principle of the treatment of hypovolemic
shock. Hypovolemic shock (on the base of dehydration) is more frequently
observed at cholera. Cholera is characterized by loss of fluid with stool and
vomiting, which reaches in very small period. The loss of fluid may exceed up to
2 times the body mass of the patient. Hypersecretory processes are the main
mechanism of diarrhea origin. They develop as a result of the exotoxin action —
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cholerogen on ferment adenylcyclase and accumulation of cyclic 3,5-adenosine-
monophosphotase, leading to increase secretion of electrolytes and water. Deficit
of potassium arises; reaching sometimes one third of it’s content in the organism.
Thickening of the blood, hypovolemia, hemodynamic insufficiency, metabolic acidosis,
hypoxia and renal failure develop in consequence. The impetuous development
of the disease already at the first 8-12 hours leads to dehydration, reaching 10 %
from body’s mass and more. The clinical manifestations of dehydration are pinched
face, deeply sunken in the orbits, cold clammy skin. The skin is shriveled. The
turgor of the skin decrease (“washwoman’s hands”). A voice becomes hoarse.
The general cyanosis, prolonged tonic muscles cramps are observed. The
temperature is subnormal (34.5 °C). There is no pulse. The arterial pressure is
not determined. Anuria and hypovolemic shock develop.

The treatment of hypovolemic shock is conducted immediately. Treatment
consists from 2 stages: primary rehydration for compensation loss of fluid and
correction of continued fluid loss. Preliminarily heated solution up to 36-38 °C
is injected in stream with speed 70-120 mL in minute (up to 5-7 liters during
1.5-2 hours).

It is necessary to restore as a volume of circulating blood as a volume of
extracellular liquid, because rehydration must be intensive. In hypovolemic shock
it is necessary to use special salt solution: Phillips’s solution Ne 1 (threesault),
Phillips’s solution Ne 2 (desault), quartasault, acesault and other. Ionic composition
of these solutions is similar to composition of the patient’s fluid loss.

[t is prohibited to prescribe the remedies with high molecular weight
(polyglucin, reopolyglucin). These remedies restore a volume of circulating blood,
but they don’t liquidate dehydration of the organs and tissues. It is prohibited to
inject heart’s glycosides. The heart’s glycosides increase shortenic ability of
myocard, but the heart is empty. The exhaustion of myocard develops as a
result. It may be death from heart’s stop. It is prohibited to inject pressory
amines (adrenaline, noradrenaline). These remedies increase arterial pressure
and cause change of microcirculation. The kidneys may perish as a result. So, the
treatment of cholera patients is concluded into injection of adequate quantity of
fluid relatively to losses.

Dehydration may develop due to other infections (shigellosis, salmonellosis,
toxical food-borne infections). However, in salmonellosis, shigellosis, toxical food-
borne infections there is combination of the signs of damage of gastrointestinal
tract (gastritis, gastroenteritis, or gastroenterocolitis), signs of general intoxication
and dehydration. In this diseases pathogenetic therapy is performed in 2 directions,
in dependence of predominated clinical manifestations (desintoxication and
rehydration).

In meningitis and meningoencephalitis pathogenetic therapy is directed to
elimination of the brain edema (dehydrative therapy) and intoxication. In case of
generalized form of meningococcal infection pathogenetic therapy is performed
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simultaneously with etiotropic therapy. Its basis is intoxication treatment.
Simultaneously dehydrative therapy is performed (lasix, mannitol).

In severe cases of meningococcal infection glucocorticoides are prescribed.
Dose depends on dynamics of the basic symptoms and presence of complications.
Usually, hydrocortisone in dose 3-7 mg/kg/day, prednisolon in dose 1-2 mg/
kg/day are prescribed.

Development of Waterhause-Fridrichsen’s syndrome is possible at fulminant
form of meningococcal infection, connected with hemorrhage into adrenal glands.
In such cases the therapy is directed to the struggle with adrenal glands
insufficiency (replacing therapy). The large doses of corticosteroid are prescribed.

Pathogenetic therapy is widely used in treatment of the patients with viral
hepatitis. Due to investigations of the last years it was shown that activation of
the processes of peroxide oxygenation of lipids plays the essential rose in the
pathogenesis of viral hepatitis and leads to alteration of structure and functions
of hepatocytes, thrombocytes and other cells membranes. Besides that, there is
correlation between activation of peroxide oxygenation of lipids and duration of
intoxication. Its worths to underline that simultaneously with activation of POL
(peroxide oxygenation of lipids) the considerable depression of antioxydantic
activity of the blood serum is marked.

The definition of the factors of intensification of the processes of peroxide
oxygenation of lipids in the patients with viral hepatitis B became the basis for
application of the remedies with antioxydantic mechanism of the action in complex
therapy.

The degree of immunity development in considerable measure determines
the possibility of formation of prolonged and chronic forms of the disease.
Owing this the great quantity of works were performed last years on study of
cell’s immunity and its role in pathogenesis of acute viral hepatitis B according
to the form, degree of gravity and period of the disease.

[t was established that in patients with cyclic forms of acute viral hepatitis
during of the process of the disease the secondary immune deficiency develops,
with tendency to restoration of functions of immunocompetentive cells during
period of reconvalescence. Decreased quantity of T-helpers and T-suppressors
is observed. The subpopulation of T-suppressors was changed more than
subpopulation of T-helpers. The correlation of tests of T-system of immunity
and gravity of the disease course is marked. In patients with prolonged duration
of acute hepatitis the strong decreasing of T-helpers is observed.

The determination of the considerable role of immune mechanisms in
pathogenesis of viral hepatitis is pathogenic basis for application of immuno-
correcting therapy.

The application of preparations of thymoid gland — thymalin, tactivin, synthetic
peptide of thymus-thymogen may be used for to improvement of cell’s interactions,
disappearance of dysbalance in correlation of T-helpers and T-suppressors.
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The data about molecular mechanisms of damage of hepatocytes’s membranes
were received last years. Because the remedies with stabilizative action to
hepatocyte’s membrane are used (carsil, legalon and other hepatoprotectors) in
complex therapy of acute viral hepatitis.

Pathogenetic therapy of acute viral hepatitis, directing to the struggle with
intoxication, regulation of water-electrolyte balance, regulation kallekrein- kininic
system, elimination of hemorrhagic syndrome is used in practice widely.

However, the application of different schemes of pathogenetic therapy with
use modern desintoxicative methods, doesn’t always conduct to favorable course
and outcomes of acute viral hepatitis, it doesn’t prevent development of complications
(acute hepatic encephalopathy), formation of prolonged course and relapses.

For this reason the looking for chemotherapeutic remedies, preventing
from replication of virus in hepatocytes is an actual question. The remedies with
antiviral action were received last years: arabinozid-nucleotid A, amphotherycin
B, virazol, aplizarin and other. However, the antiviral remedies application in
treatment of viral hepatitis doesn’t always are effective clinically, doesn’t give
complete elimination of viral antigens. Because, the application of these remedies
is limited in clinical practice.

The application of interferon and remedies, stimulating its produce is
perspective direction owing this. Interferones are low molecular proteins
depressing viruses reproduction. Leucocytaric and fibroblastic interferones may
be produced practically by all cells. Immune gamma-interferon is produced by
gamma-interferon immunocompetentive cells during immune response.

Interferon is the most important factor of nonspecific resistance. However,
interferon has influence to differentiation and activation of effectoric cells of
immune system. The activation of monocytes (macrophages) increases generation
of peroxide radicals, increased phagocytes activity are observed under influence
of interferon. Thus, at the present time interferon is used not only as antiviral
remedy, but also as important regulator of interaction between cells.

It is established that there is decreased produce of interferon in patients with
viral hepatitis B, especially in patient with severe duration of the disease. In fulminate
course of acute viral hepatitis B interferon is no revealed in the serum of blood.

In accordance with opinion of many investigators, virus of hepatitis B is
week inductor of interferon. The firm insufficiency of produce of interferon is
one from decisive factors of crossing infectious process into chronic form. The
application of interferon in infectious diseases may be possible in two directions:
injection of ready-made interferon (exogenic interferon) and stimulation of
synthesis of own interferon (endogenic interferon).

The decreased production of interferon in patients, decreased ability of virus
hepatitis B (VHB) to induce interferon output, and also low cytotoxicity of
natural killers are pathogenetic basis for interferontherapy application in patients
with hepatitis B and C.
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The considerable effeciency of leucocytic interferon is marked in patients
with medium and severe course of acute viral hepatitis B. The positive influence
of interferon on clinical manifestations dynamics, decreasing of intoxication and
improvement of biochemistric tests were observed.

The stimulation of endogenic interferon producing by organism is the most
perspective direction. At the present time some hundreds inductors of interferon
are known. The basic criteria of interferon inductors effeciency are their interferon-
inducing and antiviral action. Some remedies are more effective in viral infections
(larifan, ridostin, camedon, amixin, cycloferon and other).

Intensive therapy and reanimation

Many infectious diseases have declination to serious duration and
complications development. It may happen at fulminant course of some infectious
diseases (meningococcal infection, viral hepatitis B and other). The gravity of
course depends on degree of violation of water — electrolyte balance, acid-
alkaline state, blood coagulative system and other criterions of the patient state.
The methods of intensive therapy and reanimation are inculcated in clinical
practice last years. These methods are directed to restoration of vitalitive important
functi