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1. The theme is “Modern methods of nonspecific and specific diagnosis of HIV-infection” – 2 hours.

2. Importance of the theme – HIV infection is an infectious disease caused by human immunodeficiency virus (HIV), which demonstrates high tropism to immune system cells and may cause progressive failure of human immunity. Disease is characterized with long-lasting latent course and slow gradual progression from asymptomatic carrying to firm inconvertible damages of the immune system, which manifest with severe life threatening conditions, and without antiretroviral therapy patients die mostly from fatal opportunistic infections or malignancies.
3. Aims of the seminar class 
3.1. General aims – to study concept about laboratory testing in case of suspicion for HIV-infection (pre-test and post-test).
3.2. Educational aims: connect with formation of the actual questions of deontology and professional responsibility.

3.3. Specific aims:

To conduct differential diagnostics of HIV-infection 
3.4. On the basis of the theoretical knowledge on the theme:
To know:

· Methods of nonspecific and specific diagnostics of HIV-infection. 
· Algorithm of carrying out of researches. 
· Laboratory diagnostics, plan of examination of patient in case of determining of preliminary diagnosis of HIV-infection. 
· Concept about laboratory testing in case of suspicion for HIV-infection (pre-test and post-test). 
· The algorithm research. 
· The sensitivity and specificity of different methods of laboratory researches. 
· Referent diagnosis. 
· Value of immunograms when patient have HIV/AIDS. 
· Methods of assessment of an immune status.
To be able:
To conduct differential diagnostics of HIV-infection 

4. Material for individual work (interdiscipline integration)
	Discipline
	To know
	To be able

	1. Previous

Microbiology

Therapy

Infectious diseases

Medical statistic

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

Methods of objective examination of the patients.

Etiology, pathogenesis, clinical manifestations, laboratory investigations and treatment.

Bases of medical statistic in medicine
	To collect anamnesis, make up objective examination



	2. Intradiscipline integration

Epidemiological process

Human (animal) being as a source of infection

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

Methods of epidemiological diagnostics
	

	3. Next discipline

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


5. Contents of the theme
Diagnosis and Laboratory Monitoring of HIV Infection
The establishment of HIV as the causative agent of AIDS and related syndromes early in 1984 was followed by the rapid development of sensitive screening tests for HIV infection. By March 1985, blood donors in the United States were routinely screened for antibodies to HIV. In June 1996, blood banks in the United States added the p24 antigen capture assay to the screening process to help identify the rare infected individuals who were donating blood in the time (up to 3 months) between infection and the development of antibodies. In 2002 the ability to detect early infection with HIV was further enhanced by the licensure of nucleic acid testing (NAT) as a routine part of blood donor screening. These refinements decreased the interval between infection and detection (window period) from 22 days for antibody testing to 16 days with p24 antigen testing and subsequently to 12 days with nucleic acid testing. The development of sensitive assays for monitoring levels of plasma viremia ushered in a new era of being able to monitor the progression of HIV disease more closely. Utilization of these tests, coupled with the measurement of levels of CD4+ T lymphocytes in peripheral blood, is essential in the management of patients with HIV infection.
Initial Patient Evaluation
The initial evaluation of a patient aims at determining the full status of his/her HIV infection, to develop a basis for further clinical management and for referral to non-medical services as appropriate
Initial patient evaluation should include:
· confirmation of HIV infection status with potential time of infection established, if possible;
· a detailed personal, family and medical history;
· physical examination;
· laboratory and other examinations;
· specialist examinations, as appropriate; and
· clinical and immunological staging
Diagnosis of HIV Infection
The CDC has recommended that screening for HIV infection be performed as a matter of routine health care. The diagnosis of HIV infection depends upon the demonstration of antibodies to HIV and/or the direct detection of HIV or one of its components.
Primary testing for verification of HIV infection is performed with HIV serological testing (typically an enzyme- linked immunosorbent assay (ELISA) or rapid antibody blood test), followed by confirmatory test (typically Western blot or ELISA). Two positive results of ELISA are considered to be highly suggestive of infection, whereas a negative result is an excellent indicator of the absence of HIV antibody. The routine use of direct virus assays (e.g. an HIV p24 antigen enzyme immunoassay (EIA) or HIV RNA tests) to primary detection of infection is usually not recommended because the increased costs of these tests do not warrant routine use in this context; and the relatively high rate of false-positive results for these tests in this context can lead to unnecessary anxiety or treatment.
The initial assessment of HIV status should include:
· HIV pretest counseling;
· writing informed consent of person for testing;
· serological testing (typically ELISA and/or rapid tests) for HIV antibodies, followed by a Western blot confirmatory test (which indicates HIV infection if the result is positive); and
· post-test counseling - whether the result is positive or negative - including information on reducing risky behavior.
If the patient is HIV-positive, an initial clinical evaluation should be made to determine the clinical stage of the infection and identify comorbidities and conditions. HIV positive persons should be referred to regional center of HIV infection for further counseling, examination (including CD4 cell count, and viral load testing by polymerase chain reaction, to determine level of viral replication) and management.
Indications for HIV screening include certain clinical conditions (see above) and/or epidemiological, particularly if a person is from group of behavior or social risk (see Table 14 in color insert). But nowadays HIV infection may affect any person regardless from social status because prevalence of sexual transmission.
Serological Tests
As noted above, antibodies to HIV generally appear in the circulation 2-12 weeks following infection. The standard blood screening test for HIV infection is the ELISA, also referred to as an enzyme immunoassay (EIA). This solid-phase assay is an extremely good screening test with a sensitivity of >99.5%. Most diagnostic laboratories use a commercial EIA kit that contains antigens from both HIV-1 and HIV-2 and thus are able to detect either. These kits use both natural and recombinant antigens and are continuously updated to increase their sensitivity to newly discovered species, such as group O viruses. The fourth generation EIA tests combine detection of antibodies to HIV with detection of the p24 antigen of HIV. EIA tests are generally scored as positive (highly reactive), negative (nonreactive), or indeterminate (partially reactive). While the EIA is an extremely sensitive test, it is not optimal with regard to specificity. This is particularly true in studies of low-risk individuals, such as volunteer blood donors. In this latter population, only 10 % of EIA-positive individuals are subsequently confirmed to have HIV infection. Among the factors associated with false-positive EIA tests are antibodies to class II antigens, autoantibodies, hepatic disease, recent influenza vaccination, and acute viral infections. For these reasons, anyone suspected of having HIV infection based upon a positive or inconclusive EIA result must have the result confirmed with a more specific assay such as the Western blot. One can estimate whether or not an individual has a recent infection with HIV-1 by comparing the results on a standard assay that will score positive for all infected individuals to the results on an assay modified to be less sensitive (“detuned assay”) that will score positive only for individuals with established HIV infection. In rare instances, an HIV-infected individual treated early in the course of infection may revert to a negative EIA. This does not indicate clearing of infection; rather, it signifies levels of ongoing exposure to virus insufficient to maintain a measurable antibody response. When these individuals have discontinued therapy, viruses and antibodies have reappeared.
The most commonly used confirmatory test is the Western blot. This assay takes advantage of the fact that multiple HIV antigens of different, well-characterized molecular weights elicit the production of specific antibodies. These antigens can be separated on the basis of molecular weight, and antibodies to each component can be detected as discrete bands on the Western blot. A negative Western blot is one in which no bands are present at molecular weights corresponding to HIV gene products. In a patient with a positive or indeterminate EIA and a negative Western blot, one can conclude with certainty that the EIA reactivity was a false positive. On the other hand, a Western blot demonstrating antibodies to products of all three of the major genes of HIV (gag, pol, and env) is conclusive evidence of infection with HIV. Criteria established by the U.S. Food & Drug Administration (FDA) in 1993 for a positive Western blot state that a result is considered positive if antibodies exist to two of the three HIV proteins: p24, gp41, and gpl20/160. Using these criteria, ~ 10 % of all blood donors deemed positive for HIV-1 infection lacked an antibody band to the pol gene product p31. Some 50 % of these blood donors were subsequently found to be false positives. Thus, the absence of the p31 band should increase the suspicion that one may be dealing with a false-positive test result. In this setting it is prudent to obtain additional confirmation with an RNA-based test and/or a follow-up Western blot. By definition, Western blot patterns of reactivity that do not fall into the positive or negative categories are considered “indeterminate”. There are two possible explanations for an indeterminate Western blot result. The most likely explanation in a low- risk individual is that the patient being tested has antibodies that cross-react with one of the proteins of HIV. The most common patterns of cross-reactivity are antibodies that react with p24 and/or p55. The least likely explanation in this setting is that the individual is infected with HIV and is in the process of mounting a classic antibody response. In either instance, the Western blot should be repeated in 1 month to determine whether or not the indeterminate pattern is a pattern in evolution. In addition, one may attempt to confirm a diagnosis of HIV infection with the p24 antigen capture assay or one of the tests for HIV RNA (discussed below). While the Western blot is an excellent confirmatory test for HIV infection in patients with a positive or indeterminate EIA, it is a poor screening test. Among individuals with a negative EIA and PCR for HIV, 20-30% may show one or more bands on Western blot. While these bands are usually faint and represent cross-reactivity, their presence creates a situation in which other diagnostic modalities (such as DNA, PCR, RNA PCR, the bDNA assay, or p24 antigen capture) must be employed to ensure that the bands do not indicate early HIV infection.
In patients in whom HIV infection is suspected, the appropriate initial test is the EIA. If the result is negative, unless there is strong reason to suspect early HIV infection (as in a patient exposed within the previous 3 months), the diagnosis is ruled out and retesting should be performed only as clinically indicated. If the EIA is indeterminate or positive, the test should be repeated. If the repeat is negative on two occasions, one can assume that the initial positive reading was due to a technical error in the performance of the assay and that the patient is negative. If the repeat is indeterminate or positive, one should proceed to the HIV-1 Western blot. If the Western blot is positive, the diagnosis is HIV-1 infection. If the Western blot is negative, the EIA can be assumed to have been a false positive for HIV-1 and the diagnosis of HIV-1 infection is ruled out. It would be prudent at this point to perform specific serologic testing for HIV-2 following the same type of algorithm. If the Western blot for HIV-1 is indeterminate, it should be repeated in 4-6 weeks; in addition, one may proceed to a p24 antigen capture assay, HIV-1 RNA assay, or HIV-1 DNA PCR and specific serologic testing for HIV-2. If the p24 and HIV RNA assays are negative and there is no progression in the Western blot, a diagnosis of HIV-1 is ruled out. If either the p24 or HIV-1 RNA assay is positive and/or the HIV-1 Western blot shows progression, a tentative diagnosis of HIV-1 infection can be made and later confirmed with a follow-up Western blot-demonstrating a positive pattern. In addition to these standard laboratory-based assays for detecting antibodies to HIV, a series of point-of-care tests are also available. Among the most popular of these is the OraQuick Rapid HIV-1 antibody test that can be run on blood, plasma, or saliva. The sensitivity and specificity of this test are each - 99%. While negative results from this test are adequate to rule out a diagnosis of HIV infection, a positive finding should be considered preliminary and confirmed with standard serologic testing, as described above.
Direct Detection of HIV
As mentioned above, a variety of laboratory tests are available for the direct detection of HIV or its components (Table 1). These tests may be of considerable help in making a diagnosis of HIV infection when the Western blot results are indeterminate. In addition, the tests detecting levels of HIV RNA can be used to determine prognosis and to assess the response to ARV therapies. The simplest of the direct detection tests is the p24 antigen capture assay. This is an EIA-type assay in which the solid phase consists of antibodies to the p24 antigen of HIV. It detects the viral protein p24 in the blood of HIV-infected individuals where it exists either as free antigen or complexed to anti-p24 antibodies. Overall, - 30 % of individuals with untreated HIV infection have detectable levels of free p24 antigen. This increases to ~ 50% when samples are treated with a weak acid to dissociate antigen-antibody complexes. Throughout the course of HIV infection, an equilibrium exists between p24 antigen and anti-p24 antibodies. During the first few weeks of infection, before an immune response develops, there is a brisk rise in p24 antigen levels. After the development of anti-p24 antibodies, these levels decline. Late in the course of infection, when circulating levels of virus are high, p24 antigen levels also increase, particularly when detected by techniques involving dissociation of antigen-antibody complexes. The p24 antigen capture assay has its greatest use as a screening test for HIV infection in patients suspected of having the acute HIV syndrome, as high levels of p24 antigen are present prior to the development of antibodies. Its use for routine blood donor screening for HIV infection has been replaced by use of nucleic acid testing. The ability to measure and monitor levels of HIV RNA in the plasma of patients with HIV infection has been of extraordinary value in furthering our understanding of the pathogenesis of HIV infection and in providing a diagnostic tool in settings where measurements of anti-HIV antibodies may be misleading, such as in acute infection and neonatal infection. Three assays are predominantly used for this purpose. They are reverse transcriptase PCR (RT-PCR; Amplicor); branched DNA (bDNA; VERSANT); and nucleic acid sequence-based amplification (NASBA; NucliSens). These tests are of value in making a diagnosis of HIV infection, in establishing initial prognosis, in determining the need for therapy, and for monitoring the effects of therapy. In addition to these three commercially available tests, the DNA PCR is also employed by research laboratories for making a diagnosis of HIV infection by amplifying HIV proviral DNA from peripheral blood mononuclear cells. The commercially available RNA detection tests have a sensitivity of 40-80 copies of HIV RNA per milliliter of plasma. Research laboratory-based RNA assays can detect as few as one HIV RNA copy per milliliter, while the DNA PCR tests can detect proviral DNA at a frequency of one copy per 10,000-100,000 cells. Thus, these tests are extremely sensitive. One frequent consequence of a high degree of sensitivity is some loss of specificity, and falsepositive results have been reported with each of these techniques. For this reason, a positive EIA with a confirmatory Western blot remains the “gold standard” for a diagnosis of HIV infection, and the interpretation of other test results must be done with this in mind
Table 1. Characteristics of Tests for Direct Detection of HIV
	Test
	Technique
	Sensitivitya
	Cost/

Testb

	Immune complex-dissociated p24 antigen capture assay
	Measurement of levels of HIV-1 core protein in an EIA-based format following dissociation of antigen-antibody complexes by weak acid treatment
	Positive in 50% of patients; detects down to 15 pg/mL of p24 protein
	$ 1-2

	HIV RNA by PCR
	PCR amplification of cDNA generated from viral RNA (target amplification)
	Reliable to 40 copies/mL of HIV RNA
	$ 75-150

	HIV RNA by bDNA
	Measurement of levels of particle-associated HIV RNA in a nucleic acid capture assay employing signal amplification
	Reliable to 50 copies/mL of HIV RNA
	$ 75-150

	HIV RNA by NucliSens
	Isothermic nucleic acid amplification with internal controls
	Reliable to 80 copies/mL of HIV RNA
	$ 75-150


aSensitivity figures refer to those approved by the US FDA.
bPrices may be lower in large volume settings.
Source: Harrison’s Principles of Internal Medicine, Seventeenth Edition, 2008
In the RT-PCR technique, following DNase treatment, a cDNA copy is made of all RNA species present in plasma. Insofar as HIV is an RNA virus, this will result in the production of DNA copies of the HIV genome in amounts proportional to the amount of HIV RNA present in plasma. This cDNA is then amplified and characterized using standard PCR techniques, employing primer pairs that can distinguish genomic cDNA from messenger cDNA. The bDNA assay involves the use of a solid-phase nucleic acid capture system and signal amplification through successive nucleic acid hybridizations to detect small quantities of HIV RNA. Both tests can achieve a tenfold increase in sensitivity to 40-50 copies of HIV RNA per milliliter with a preconcentration step in which plasma undergoes ultracentrifugation to pellet the viral particles. The NASBA technique involves the isothermal amplification of a sequence within the gag region of HIV in the presence of internal standards and employs the production of multiple RNA copies through the action of T7-RNA polymerase. The resulting RNA species are quantitated through hybridization with a molecular beacon DNA probe that is quenched in the absence of hybridization. The lower limit of detection for the NucliSens assay is 80 copies/mL.
In addition to being a diagnostic and prognostic tool, RT-PCR is also useful for amplifying defined areas of the HIV genome for sequence analysis and has become an important technique for studies of sequence diversity and microbial resistance to ARV agents. In patients with a positive or indeterminate EIA test and an indeterminate Western blot, and in patients in whom serologic testing may be unreliable (such as patients with hypogammaglobulinemia or advanced HIV disease), these tests for quantitating HIV RNA in plasma provide valuable tools for making a diagnosis of HIV infection; however, they should be used for diagnosis only when standard serologic testing has failed to provide a definitive result.
Laboratory Monitoring of Patients with HIV Infection
The epidemic of HIV infection and AIDS has provided the clinician with new challenges for integrating clinical and laboratory data to effect optimal patient management. The close relationship between clinical manifestations of HIV infection and CD4+ T cell count has made measurement of the latter a routine part of the evaluation of HIV-infected individuals. Determinations of CD4+ T cell counts and measurements of the levels of HIV RNA in serum or plasma provide a powerful set of tools for determining prognosis and monitoring response to therapy.
CD4+ T Cell Counts
The CD4+ T cell count is the laboratory test generally accepted as the best indicator of the immediate state of immunologic competence of the patient with HIV infection. This measurement, which can be made directly or calculated as the product of the percent of CD4+ T cells (determined by flow cytometry) and the total lymphocyte count [determined by the white blood cell count (WBC) and the differential percent], has been shown to correlate very well with the level of immunologic competence. Patients with CD4+ T cell counts < 200/mm3 are at high risk of disease from P. jiroveci, while patients with CD4+ T cell counts < 50/mm3 are at high risk of disease from CMV, mycobacteria of the M. avium complex (MAC) and/or T. gondii. Patients with HIV infection should have CD4+ T cell measurements performed at the time of diagnosis and every 3-6 months thereafter. More frequent measurements should be made if a declining trend is noted. According to most guidelines, a CD4 T cell count < 350/mm3 is an indication for consideration of initiating ARV therapy, and a decline in CD4+ T cell count of > 25 % is an indication for considering a change in therapy. Once the CD4+ T cell count is < 200/mm3, patients should be placed on a regimen for P. jiroveci prophylaxis, and once the count is < 50/mm3, primary prophylaxis for MAC infection is indicated. As with any laboratory measurement, one may wish to obtain two determinations prior to any significant changes in patient management based upon CD4+ T cell count alone. In patients with hypersplenism or who have undergone splenectomy the CD4+ T cell percentage may be a more reliable indication of immune function than the CD4+ T cell count. A CD4+ T cell percent of 15 is comparable to a CD4+ T cell count of 200/mm3
HIV RNA Determinations
Facilitated by highly sensitive techniques for the precise quantitation of small amounts of nucleic acids, the measurement of serum or plasma levels of HIV RNA has become an essential component in the monitoring of patients with HIV infection. As discussed under diagnosis of HIV infection, the two most commonly used techniques are the RT-PCR assay and the bDNA assay. Both assays generate data in the form of number of copies of HIV RNA per milliliter of serum or plasma. Standard assays can detect as few as 40-50 copies of HIV RNA per milliliter of plasma, while research-based assays can detect down to one copy per milliliter. Although earlier versions of the bDNA assay generated values that were - 50 % of those of the RT-PCR assay, the more recent versions (version 3 or higher) provide numbers essentially identical to those of the RT-PCR test. While it is common practice to describe levels of HIV RNA below these cut-offs as “undetectable”, this is a term that should be avoided as it is imprecise and leaves the false impression that the level of virus is 0. By utilizing more sensitive, nested PCR techniques and by studying tissue levels of virus as well as plasma levels, HIV RNA can be detected in virtually every patient with HIV infection. Measurements of changes in HIV RNA levels over time have been of great value in delineating the relationship between levels of virus and rates of disease progression, the rates of viral turnover, the relationship between immune system activation and viral replication, and the time to development of drug resistance. HIV RNA measurements are greatly influenced by the state of activation of the immune system and may fluctuate greatly in the setting of secondary infections or immunization. For these reasons, decisions based upon HIV RNA levels should never be made on a single determination. Measurements of plasma HIV RNA levels should be made at the time of HIV diagnosis and every 3-6 months thereafter in the untreated patient. In general, most guidelines suggest that therapy be considered in patients with > 100,000 copies of HIV RNA per milliliter. Following the initiation of therapy or any change in therapy, plasma HIV RNA levels should be monitored approximately every 4 weeks until the effectiveness of the therapeutic regimen is determined by the development of a new steady-state level of HIV RNA. In most instances of effective therapy this will be < 50 copies per milliliter. This level of virus is generally achieved within 6 months of the initiation of effective treatment. During therapy, levels of HIV RNA should be monitored every 3-4 months to evaluate the continuing effectiveness of therapy.
HIV Resistance Testing
The availability of multiple ARV drugs as treatment options has generated a great deal of interest in the potential for measuring the sensitivity of an individual’s HIV virus(es) to different ARV agents. HIV resistance testing can be done through either genotypic or phenotypic measurements. In the genotypic assays, sequence analyses of the HIV genomes obtained from patients are compared to sequences of viruses with known ARV resistance profiles. In the phenotypic assays, the in vivo growth of viral isolates obtained from the patient are compared to the growth of reference strains of the virus in the presence or absence of different ARV drugs. A modification of this phenotypic approach utilizes a comparison of the enzymatic activities of the reverse transcriptase or protease genes obtained by molecular cloning of patients’ isolates to the enzymatic activities of genes obtained from reference strains of HIV in the presence or absence of different drugs targeted to these genes. These tests are quite good in identifying those ARV agents that have been utilized in the past and suggesting agents that may be of future value in a given patient. Drug resistance testing in the setting of virologic failure should be performed while the patient is still on the failing regimen because of the propensity for the pool of HIV quasispecies to rapidly revert to wild-type in the absence of the selective pressure of ARV therapy. In the hands of experts, resistance testing enhances the short-term ability to decrease viral load by ~ 0.5 log compared to changing drugs merely on the basis of drug history. In addition to the use of resistance testing to help in the selection of new drugs in patients with virologic failure, it may also be of value in selecting an initial regimen for treatment of therapynaive individuals. This is particularly true in geographic areas with a high level of background resistance.
Co-Receptor Tropism Assays
Following the licensure of maraviroc as the first CCR5 antagonist for the treatment of HIV infection, it became necessary to be able to determine whether or not a patient’s virus was likely to respond to this treatment. Patients tend to have CCR5-tropic virus early in the course of infection with a trend toward CXCR4 viruses later in disease. Maraviroc is only effective against CCR5-tropic viruses. Due to the fact that the genotypic determinants of cellular tropism are poorly defined, a phenotypic assay is necessary to determine this property of HIV. Two commercial assays; the Trofile assay (Monogram Biosciences) and the Phenoscript assay (VI-Ralliance), are available to make this determination. These assays clone the envelope regions of the patient’s virus into an indicator virus that is then used to infect target cells expressing either CCR5 or CXCR4 as their co-receptor. These assays take weeks to perform and are expensive.
Other Tests
A variety of other laboratory tests have been studied as potential markers of HIV disease activity. Among these are quantitative culture of replication-competent HIV from plasma, peripheral blood mononuclear cells, or resting CD4+ T cells; circulating levels of β2-microglobulin, soluble IL-2 receptor, IgA, acid-labile endogenous interferon, or TNF-α; and the presence or absence of activation markers such as CD38, HLA-DR, or PD-1 on CD8+ T cells. While these measurements have value as markers of disease activity and help to increase our understanding of the pathogenesis of HIV disease, they do not currently play a major role in the monitoring of patients with HIV infection.
6. Information necessary for consolidation of initial knowledge can be found:

1. HIV Infection – ВІЛ-інфекція/О.А.Голубовська, О.А.Гудзенко, І.В.Шестакова. – К.: ВСВ «Медицина», 2011. – 288с. 
2. Vinograd N.O. General epidemiology./ Vinograd N.O.  – Ukraine. – 2014. – 128p.
3. Infectious Disease in General Medical Practice. Edited by G.Goseph Marr.M.D. Addison-Wesley Publishing Company. 1982, 879p.

4. Infectious Disorders. Professional Care Guide. Springhouse, Pennsylvania, 1995, 280p.

5. Principles and practice of infectious diseases (third edition) Gerald L. Mandell, M.D.R. Gordon Douglas, G.M.D.John E. Bennett, M.D. USA, 1990, 1837p.
6. Park’s textbook of preventive and social medicine.1997. – 629 P.

	6.1. Orient chart on individual work with literature sources
№№
	Main tasks
	Instructions
	Answers

	
	To learn
	To specify
	

	1.


	To study literature for the theme «Modern methods of nonspecific and specific diagnosis of HIV-infection ».
	The study of literature: main and additional literature. 
	 

	2.
	To be able to make up a plan of epidemiological investigation of the patients, plan of prophylactic measures.   .


	To be able to exam, to make up a plan of the epidemiological inves-tigation of the patients, plan of prophylactic measures.   
	


The aid was composed by the lecturer

of the department of general and clinical 
epidemiology and biosafety of ONMedU                                     Yu.A.Maxymenko

