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THEMATIC JUSTIFICATION:

The number of patients with sepsis increases. Depending on the form of sepsis and the variety of the pathogen, the mortality varies within 24-90%. The severity of the diagnosis of sepsis is evidenced by the fact that 23% of patients correctly diagnosed established only after death. The complexity of the problem is also that only in 45% of patients with clinical manifestations of sepsis can detect bacteremia.

Modern concepts of endogenous intoxication are associated, first and foremost, with the concept of multiple or multiple organ failure. This involves single-step or gradual development of heart failure, lungs, liver, kidneys, brain, etc., which leads to high mortality (60 to 80% and above). Diagnostics of metabolic disorders, as a rule, does not been at time with the development of pathological processes, including because of its imperfection. All this makes the problem of diagnostics and treatment of endogenous intoxication - relevant.

THE AIM OF THE LESSON:

General: Mastering the methods of examination of patients with sepsis and endogenous intoxication; learn the basics of diagnostics and the main principles of treatment for patients with sepsis.
Particular:
Know (theoretical questions):

1. To know modern concepts of sepsis, classification of sepsis.
2. To know the pathogenetic features of the course, modern diagnostic methods and treatment principles of sepsis.
3. To know the theory of endogenous intoxication in cases of surgical infection, methods of detoxification and immunocorrection.
Be able to:

1. To diagnose clinical manifestations of sepsis;

2. To examine septic patient;

3. To formulate a diagnosis for a patient with sepsis;

4. To be able to establish the role and place of laboratory-instrumental diagnostics in the formation of a diagnosis of sepsis and endogenous intoxication;

5. To be able to substantiate and construct a plan of individual complex treatment.

Possess of practical skills:

1. Carry out a sampling of material for bacteriological examination;

2. Carry out a blood sampling for hemo-culture;

3. Examination of a patient with sepsis;

4. Care for a patient with sepsis.

Material and methodological provision of the lesson: visual aids, circuits, study tables.
PROVIDING AN BEGINNER LEVEL OF KNOWLEDGE-SKILLS

	Discipline
	To know
	To be able to

	Anatomy
	Anatomy of various parts of the body (given the possible ways of spreading purulent-septic processes)
	Determine the anatomical location of the local purulent process

	Histology
	Histological structure of body tissues
	

	Microbiology
	Pathogens of surgical infection
	

	Pathological anatomy
	Pathanatomic signs of inflammation
	Recognize macro- and microscopic signs of inflammation

	Pathological physiology
	Local and general signs of inflammation
	Recognize signs of a local and systemic inflammatory response

	Pharmacology
	The main groups of antibacterial drugs, their pharmacokinetics and pharmacodynamics
	To prescribe antibiotic and anti-inflammatory drugs

	Surgical diseases
	Classification, pathogenesis and clinical signs of general purulent infection (sepsis)
	Examination, diagnostics, prescribe treatment.


CONTENT OF TEACHING

Structural-logical scheme of the topic


[image: image1]

An approximate map of students' work:

Using visual aids, diagrams, tables, students analyze the etiology and pathogenesis of sepsis or endogenous intoxication, factors of nonspecific and specific defense of the organism; features of the course of sepsis depending on the causative agent of local and general symptoms; features of the course of sepsis depending on the stage of the inflammatory process; principles of treating sepsis depending on the stage of inflammation; prevention of sepsis; symptoms of endogenous intoxication; principles of treatment of endogenous intoxication depending on its source.

After studying this topic students should have an idea of the resuscitation measures, the order and rules of their conduct.

In the surgical department, students under the supervision of a teacher examine patients with sepsis or endogenous intoxication.

Tasks for independent work:

Tests for checking the initial level of knowledge

1. The syndrome of the systemic inflammatory response is:

A. severe sepsis;
B. septic shock;
C. bacteremia;
D. special response of the body to the defeat;
E. multiple organ failure.
2. Bacteriemia will be diagnostics with the following symptoms:

A. clinical picture and intoxication;
B. symptoms of sepsis;
C. microbiological studies;
D. pathoanatomical findings;
E. syndrome of systemic inflammatory response.
3. For the development of the septic process it is necessary:

A. highly-virulent microflora;
B. anaerobic pathogen;
C. reduction of the protective forces of the organism;
D. high reactivity of the organism;
E. presence of opportunistic infections.
4. Which scientist and in what century was the term "sepsis" introduced?

A. M. Pirogov in the XIX century;
B. Aristotle in the 4th century;
C. R. Koch in the XIX century;
D. K. Landeshteiner in the 20th century;
E. A. Pare in the XVI century.
5. To eliminate metabolic acidosis in cases of sepsis - intravenously enter:

A. hypertonic solution of sodium chloride;
B. isotonic sodium chloride solution;
C. hypertonic glucose solution;
D. isotonic glucose solution;
E. sodium hydrogen carbonate solution.
Standards for answers:

1) D
   2) C
      3)
C 
4) B
    5) E     

If you are convinced that your beginner level of knowledge meets the requirements of the entry-level objectives, go on to mastering the theoretical issues of the topic.

List of theoretical questions

1. To know modern concepts of sepsis, classification of sepsis.
2. To know the pathogenetic features of the course, modern diagnostic methods and treatment principles of sepsis.
3. To know the theory of endogenous intoxication in cases of surgical infection, methods of detoxification and immunocorrection.
CONTENT OF THE THEME

Definition of concept, nomenclature


 Sepsis is a serious nonspecific infectious process streaming on a background of the changed reactivity of an organism. 


 With reference to surgery the “Surgical sepsis” is a serious general disease developing on a basis of the existing local focus of infectious contamination and changes of a reactivity of an organism and requiring local surgical and general intensive treatment.


 The cases of sepsis after extensive operations also are surgical sepsis: a prosthetic repair of cardiac valves, prosthetic repair of vessels, prosthetic repair of joints, organ transplantation, long-lived artifitial lung ventilation, diagnostic procedures (arteriography, catheterization of cardial cavities etc.). The enumerated complications have received a title “Diseases of medical progress”, ”nasocomial (intrahospital) sepsis”, “surgical iatrogeny”. The sepsis from the iatrogenic causes (nasocomial) represents 11,2%  of  all cases of an acute surgical sepsis.


 The main causes of a sepsis is the penetration in an organism of pathogenic microorganisms and their development on a background of changes of a reactivity of the organism. The important value has also action of microbial toxins and products of decomposition of tissues in the focus of penetration of an infection and secondary pyemic focuses. The process shows like original reaction of an organism with single type clinical picture, despite of difference of the microorganisms, which have called it.


 The place of penetration of an infection at sepsis is called as an entrance gate. Usually it’s damage of a skin or mucous.


 The primary focus considers a focus of an inflammation originating in a place of penetration of infection. The primary focus more often is represented by: 

1. Local purulent processes (furuncle, carbuncle, abscess etc.);

2. Wounds (traumatic, fire, operating);

3. Chronic purulent diseases (thrombophlebitis, osteomyelitis, trophic ulcers);

4. Endogenic infection (tonsillitis, maxillary sinusitis, granuloma of tooth etc.).

More often primary focus coincides with an entrance gate.

          At spreading of an infection from limits of the primary focus arises secondary, metastatic pyemic focuses in different organs and tissues distant from a place of penetration of infection.

Classification of a sepsis


Distinguish a primary and secondary sepsis. Primary sepsis, when do not discover an entrance gate of a suppurative focus and when the parentage of a sepsis remains obscure. It is supposed, that the sepsis is connected with autoinfection (tonsil, teeth, “sleeping” infection), it still called cryptogenic. Such forms of a sepsis meet extremely rarely.

       Secondary sepsis educing on a background of a suppurative focus: wounds, acute purulent surgical disease, surgery and other similar causes. 

In dependence on localization of the initial focus and necessary treatment distinguished: otogenous, odontogenous, gynecological, urological sepsis.

By the form of agent - staphylococcal, streptococcal, blue pus bacilli, proteus, collibacillary and other sepsis.


Last years the role of Gram-negative flora - blue pus bacilli, proteus, collibacilli increases.


For type of clinical flow the sepsis is divided on lightning, acute, subacute, chronic.

On phases of flow of a purulent infection contamination: 

1). Local;

2) General: suppurative – resorptive fever; the initial form of a sepsis; a septicemia; a septicopyemia; a chronic sepsis.

Etiology and pathogenesis


 The main causes of sepsis are penetration in an organism of pathogenic microbes and their development on a background of the changed reactivity of macroorganism.


 The pathogenesis of sepsis is determined by composite and tight interaction of three factors:

1. Agent of infection (type, dose, virulence);

2. State of the primery focus of an infectious contamination (localization, state of tissues and circulation, treatment);

3. Reactivity of an organism (nonspecific and specific).

4. Interaction of the enumerated factors and especially action on an organism of microbes, their toxins and products of decomposition of tissues which absorpts from the primery and metastatic focuses, results in a serious intoxication of the patient, dystrophias of an internal organs and stipulates a clinical picture of a sepsis.

Agents


 More often agent is Staphylococcus, and last years increases the role of Gram-negative and conditionally - pathogenic flora (blue-pus bacillus, proteus, Echerichia coli, Clebsiella).


As the causes of multipluing of a Gram-negative sepsis and increasing of a role of conditionally - pathogenic flora it is necessary to consider the drop of immunity, increasing of volume and heaviness of surgical operation and wide, often unsystematic application of antibiotics.


It is necessary to mark, that flora of suppurative focuses and blood bacterolological research often do not coincide. Apparently, it is explained to that in time from the moment of introduction in the primary focus before development of a clinical picture of a sepsis the microflora in the focus variates under action of treatment, intrahospital infection.


The type of agent defines clinical flow of sepsis. The Gram-positive flora (Staphylococcus), as a rule, results in a septicopyemia, the Gram-negative flora (blue-pus bacillus, proteus, Echerichia coli, Clebsiella) promotes development of an intoxication (septicemia), more often conducts to development of a septic shock.

Reactivity of an organism


 Breaking reactivity of an organism is that background, on which the local purulent infection transfers in its generalized form - sepsis. At development of sepsis there is breaking the following phases of immune response: processes of an activation of lymphocytes, development of immune antibodies, activation of monocytes and granulocytes. The sepsis educes there, where before introduction of an infection was a drop of protective forces of an organism. The sepsis results from an attrition of anti-infectious immunity and sharp increase (more than 105) figures of microbes in one gramm of a tissue during flow of local infection.


 There are 3 types of reaction of the macroorganism to introduction of an infection: normoergic, hypoergic (or anergic), hyperergic.


 Normoergic reaction is characterized by predominance of the inflammatory phenomenon above toxic.


 Hypoergia (or anergia) is characterized by flaccid reaction of the macroorganism and can be connected with presence of immunity, or with the sharply sunk defense reaction of an organism. Anergia is characterized by the weakly expressed general clinical and laboratory signs (wound has faded view, granulation are atrophic, are coated with grey fibrinous film).


 Hyperergic reaction - the development of a sepsis passes roughly: with a heat, fever, chill, on a background of the expressed allergic responses on introduction of medicinal preparations. It is most aggressive, dangerous and difficult for treatment reaction of an organism to development of a sepsis.


 As a result of toxi-infectious action functions of different organs and systems essentially suffer, and first of all - organs, rich reticuloendothelial tissue (liver, spleen, bone marrow), as just they accept the basic participation in detoxication of an organism.


 On character of reactive change all organs and tissues can be divided into 3 groups:

1. Liver, spleen, bone marrow, lymphatic apparatus are amazed first of all, and the changes in them are most expressed and has degenerative character. Abscesses in these organs are formed rarely.

2.  Lungs, kidneys - the changes in them has degenerative character, but the purulent metastasis arises more often, than in the first group.

3. Muscles, underskin fat, skin, bones - here most often arises metastatic suppurative focuses.
Clinic signs and diagnostics


 The clinical signs of sepsis are different, depends on a type of clinical flow of process. Quite often disease streams wavy, with the seasons of deterioration.


 Diagnosis of a surgical sepsis is based on the following moments:

1. Presence of the septic focus;

2. Clinical signs;

3. Bacteriological research of a blood.

        The following signs are characteristic for an acute sepsis without metastasis (septicemia):

1. Fever (till 40-41 С) with small oscillations;

2. Acceleration of puls and respiration;

3. Strong chills,
before rise of temperature;

4. Increasing of sizes of a liver and spleen;

5. Quite often icterus and anemia.

6. In analysis of a blood:

a) Anemia;

b) Leucocytosis with alteration of the formula to the left;

c) High BST;

d) Hypoproteinemia.

          Originally high leukocytosis can further be sunk. The bacteriological examination of blood is usually positive. The detection of metastatic pyemic focuses testifies to transition of a phase of a septicemia in a septicopyemia. The negative effect of bacteriological examination of blood does not eliminate the diagnosis of a sepsis.

         For type of clinical flow there are a lightning, acute, subacute, relapsing, chronic sepsis.

The lightning sepsis - serious clinical picture educes roughly, in flow 1-3 days from the moment of penetration of infection.


The acute sepsis – sepsis in flow 1-2 month, when there is a high fever, intoxication and arises metastatic pyemic focuses.


Subacute sepsis - sepsis after 2-3 month from a beginning of disease, when the acute signs usually calm down, the secondary focuses arises rarely, but the convalescence sometimes does not occur. The disease quite often accepts undulating flow. The transition of an acute sepsis in the subacute form can be spotted only on clinical datas during treatment.

          Chronic sepsis - sepsis through 5-6 month, from a beginning of disease. If the process has relapsing flow, speak about a chronic relapsing sepsis.


The most difficult question in diagnostics is establishing of local purulent infection in a sepsis. It is known, that at any local purulent process (purulent wound, purulent disease) in result of absorption from a suppurative focus products of decomposition of tissues there are general signs: temperature is higher 38 C0, chills, signs of an intoxication. This syndrom has received a title suppurative - resorptive fever. Suppurative-resorptive fever in its flow and expressiveness of general signs always corresponds to heaviness of a lesion in the local focus. It flows usually without sharp deteriorations (if there are no deteriorations in the focus of an infection). After a radical surgical treatment of a suppurative focus (up to 7 day), if the fields of a necrosis are removed, are uncovered cavities and pockets, the general symptoms are usually moderated considerably or completely disappears.


When after a radical surgical treatment and antibacterial therapy symptoms of  suppurative - resorptive fever do not pass in the specified terms, the patient still has fever, the tachycardia, and from in blood is microflora, speak about an incipient stage of a sepsis. The intensive treatment during 15-20 days allows to liquidate a sepsis. The repeated bacteriological researches of blood in such cases are sterile. This phase in clinic still call “a septic state “, “ septic reaction”.


If, despite of conducted local and general treatment, the fever (higher 38 С0), a tachycardia, serious general state and symptoms of an intoxication are present more than 15-20 days, the repeated bacteriological researches of  blood appears positive, and there are no pyemic focuses, the disease transfers in a phase of a septicemia. The clinical signs in this time are explained, mainly, by intoxication by microbial toxins, and also products of decomposition of tissues, distrophic and degenerative changes in organs.


The phase of a septicopyemia is characterized, apart from the listed above signs of a fever and intoxication, appearance of the metastatic focuses. Thus, the septicemia is a toxic phase of a sepsis, in which basis lays the toxication of an organism by microbial toxins and products of decomposition, and at septicopyemia to intoxication joins the appearance of the pyemic metastatic focuses. Pyemic metastatic focuses in internal organs sometimes are so shallow, that clinically do not show and are determined only during  autopsy after histological examination.

The enumerated phases of flow of general purulent infection are convertible, can break on any of them or to transfer one in another. 

Complications of sepsis 

           Lesions of heart, lungs, liver, kidneys, other organs at sepsis are syndroms of sepsis. Specific complications of a sepsis are the bleeding (as erosive in the focuses, and as a result of  DIVC-syndrom ) and septic shock.


The septic shock develops in 40 % of all cases of a Gram-negative sepsis and in 55% cases of a Gram-positive infectious contamination.

Clinical and laboratory signs of a septic shock:

1. Sudden deterioration of a general state of the patient;

2. The drop of arterial pressure lower than 80 mm.Hg;

3. Appearance of dyspnea, hyperventilation, respiratory alkalosis and hypoxemia;

4.The fall off of a diuresis  (is lower than 500 ml / 24 hours);

5. Psychological distresses - appearance in the patient of apathy, adynamia, exaltation or breakings of psychics; 

6. Appearance and increase of allergic responses as an erythematic eruption, down to disseminated, desquamation of skin;

7. Sharp breaking of microcirculation;

8. Dyspeptic distresses - nausea, vomiting, diarrhea.

At a septic shock the arterial pressure does not increase at intravenous introduction of cardiotonics in usual dosages.

Syndrom of systemic inflammatory reaction 


 As the biological answer to an infectious contamination now there are classified following syndroms:

· Syndrom of systemic inflammatory reaction (SSIR);

· Sepsis;

· Serious sepsis;

· Septic shock.


On a conciliatory conference on an intensive care (USA, 1992), the term a set of symptoms of systemic inflammatory reaction have spotted as presence of two or more following signs:

1. Temperature of a body is higher than 38 Co or below 36 Co;

2. Cardiac rate more than 90 bits/min.;

3. Respiration rate more than 20 in 1 min. or Р CO2 less than 32 mm.Hg;

4. Quantity of leuckocites more than 12 · 109 /l or less than 4 · 109 /l or more than 0,10 unripe neutrophils.


Sepsis is defined as presence of SSIR in combination with proved infectious process.


Serious sepsis determines as a sepsis with a hypotension or with systemic sings of hypoperfusion, including lactate acidosis, oliguria, disturbances of mental state.  

Septic shock determines as a sepsis with a hypotension, despite of adequate reanimation undertaken concerning hypoperfusion with consequences, escaping from it (lactacidosis, oliguria etc.)

Lethality at a sepsis

          The mortality remains high - from 40 up to 60%. It depends on age of the patients, type of microbic agent, degree of development of sepsis, adequacy of treatment. It  is higher at a Gram-negative sepsis.

Treatment of a surgical sepsis


The treatment should be complex and consists of general and local treatment.

Local treatment is a surgical treatment of suppurative focuses. It is directed on the prompt liquidation of the focuses as main sources of entering of microbes, microbial and histic toxins, allergenic factors. 


The general intensive treatment should include the following: 

· Targeted antibacterial therapy by modern antibiotics (tienam, chefalosporins, ofloxacins) and chemotherapy; 

· Active and passive immunotherapy; 

· Infusions and transfusions with the purposes of correction of breakings of the vital functions; 

· Correction of coagulating system of a blood; 

· Parenteral feeding; 

· Hormonal therapy; 

· Detoxicating therapy with application of methods of a prosthetic repair of function of organs (hemosorption, plasmapheresis, cellular therapy etc.)


In treatment of sepsis is perspective application of monoclones to endoxine or factor of necrosis of tumours and antagonists of receptors of interleucin-1.

To consolidate the knowledge gained, solve situational tasks:

1. The local signs of septic wounds are as follows:

1. Copious purulent exudate.

2. Scanty purulent exudate.

3. Marked local hyperaemia.

4. Dirty-grey wound tissues.

5. Pronounced local oedema.

Choose the right combination of answers:

A.) 1, 3, 5.  B.) 4, 5. C.) 2, 4, 5. D.) 2, 4. E. )2, 5.

2. The common clinical signs of sepsis are as follows:

1. Fever.

2. Dizziness.

3. Adynamia.

4. Bradycardia.

5. Rigors.

6. Profuse perspiration.

Choose the right combination of answers:

A.) 4, 5. B.) 2, 4, 5. C.) 2, 3, 5. D.) 1, 2, 3. E.) 1, 3, 5, 6.
3. The typical signs of sepsis are as follows:

1. Fever.

2. Rigors.

3. Primary focus.

4. Bacteraemia.

5. Jaundice.

Choose the right combination of answers:

A.) 1, 2, 3. B.) 2, 4, 5. C.) 1, 4, 5. D.) 3, 4, 5. E.) 2, 3, 4. 5.

4. The septic fever may be of the following types:

1. Remittent.

2. Hectic.

3. Intermittent.

4. Inaccurate.

5. Continual.

Choose the right combination of answers:

A.) 1, 2, 3, 5. B.) 3, 4, 5. C.) 1, 2, 4. D.) 1, 3, 5. E.) 1, 2, 3, 4, 5.

5. The patient 40 years was operated on the phlegmon of the lumbar area. He has suddenly raised the temperature of the body to 38°C, the phenomena of intoxication appeared, the number of leukocytes in the blood increased. In the wound, which was almost cleansed from necrotic tissues and was filled with granulation, rotting secretions appeared, granulation became pale. What complication arose in this patient?

А. Purulent  phlegmon

В. Erysipelatous inflammation
С. Allergic reaction

D. Sepsis

Е. Erisipeloid
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