	
Module No. 8
IMMUNE SYSTEM MODULATORS, VACCINES AND SERA


	
LESSON OVERVIEW:
As the name implies, immune modulators are used to modify the actions of the immune system. Immune stimulants are used to energize the immune system when it is exhausted from ﬁghting prolonged invasion or when the immune system needs help ﬁghting a speciﬁc pathogen or cancer cell. Immune suppressants are used to block the normal effects of the immune system in cases of organ transplantation (in which non–self-cells are transplanted into the body and destroyed by the immune reaction) and in autoimmune disorders (in which the body’s defenses recognize self-cells as foreign and work to destroy them) in some cancers.

The knowledge base about the actions and components of the immune system is continually growing and changing. As new discoveries are made and the actions and interactions of the various components of the system become better understood, new applications will be found for modulating the immune system in a variety of disorders.

Vaccines and immune sera, including antivenins and antitoxins, are usually referred to as biologicals. They are used to stimulate the production of antibodies, to provide preformed antibodies to facilitate an immune reaction, or to react speciﬁcally with the toxins produced by an invading pathogen or venins injected by poisonous snakes or spiders. Stimulating the production of antibodies to speciﬁc antigens with vaccines provides the person with immunity to that antigen. Vaccines are frequently called immunizations because they stimulate immunity. 

Many diseases that were once devastating or fatal can now be prevented by stimulating an immune response and the development of antibodies without the need for the patient to actually contract the disease. Prudent, prophylactic medical care requires the routine administration of certain vaccines to prevent diseases. The immune sera provide treatments for speciﬁc antigens, toxins, or venins and are used after exposure to antigens or toxins or after bites from poisonous snakes or spiders to make diseases less invasive and aggressive or to prevent clinical problems from developing at all.


	
LEARNING OUTCOMES:
Upon completion of this module, you will be able to:
1. Describe the sites of actions of the various immune modulators. 
2. Describe the therapeutic actions, indications, pharmacokinetics, contraindications, most common adverse effects, and important drug–drug interactions associated with each class of immune stimulants and immune suppressants, vaccine, immune serum, antitoxin, and antivenin.
3. Outline the nursing considerations and teaching needs for patients receiving each class of immune modulator, vaccine, immune serum, antitoxin, and antivenin.
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	DISCUSSION
DISCUSSION:
Immune system modulators
1. Vaccines
2. Immunostimulants
3. Immunodepressants

IMMUNE MODULATORS
· Are used to modify the actions of the immune system 
· Immune stimulants are used to energize the immune system
· Immune suppressants are used to block the normal effects of the immune system in cases of organ transplantation and in autoimmune disorders

A. IMMUNE STIMULANTS
· are naturally produced and released by human cells that have been invaded by viruses
· are agents that increase the activity of the immune system
· action is nonspecific and is believed to result from the stimulation of cell-mediated immune factors (macrophages, granulocytes, leukocytes)
A.1. Interferons
A.2. Interleukins
A.3. T/B cell modulator


A.1. Interferon
· First line of defense against viral infections
· Non-specific immune system and are induced at an early stage in viral infection to respond.
· Are made by cells in response to an appropriate stimulus, and are released into the surrounding medium; they then bind to receptors on target cells and induce transcription of approximately 20-30 genes in the target cells, and this results in an anti-viral state in the target cells. 

Pharmacokinetics
· Well absorbed after subcutaneous or intramuscular injection
· Broken down in the tissues and excreted primarily through the kidneys

Actions
· Prevent virus particles from replicating inside other cells
· Stimulate interferon receptor sites on non-invaded cells to stimulate the production of anti-viral proteins, which will prevent viruses from entering the cell
· Inhibit tumor growth and replication
· Interferon gamma-1b also acts like an interleukin, stimulating phagocytes to be more aggressive

Indications
· Leukemia (alfa-2a, alfa-2b)
· Multiple sclerosis (beta-1a, beta-1b)
· Warts (alfa-n3, alfa-2b)
· Chronic hepatitis C (alfacon-1)
· Chronic hepatitis B or non-A/non-B/C (alfa-2b)
· AIDs related Kaposi’s sarcoma (alfa-2a, alfa-2b)
· Various cancers and AIDs-related problems.

Contraindications / Cautions
· Allergy
· Pregnancy and lactation
· Leukopenia & thrombocytopenia
· Autoimmune disease
· Alcoholism
· Cardiac disease
· Myelosuppression
· Central nervous system dysfunction

Adverse Reactions
· Headache, dizziness, suicidal ideation 
· Bone marrow depression
· Photosensitivity
· Liver impairment 
· Stimulation of immune / inflammatory reaction: lethargy, myalgia, arthralgia, anorexia and nausea


A.2. INTERLEUKINS
· chemicals produced by T cells to communicate between leukocytes
· interleukin 2 stimulates cellular immunity by increasing the activity of natural killer cells, platelets and cytokines
· classified as lymphokines, these are soluble proteins that are released from activated lymphocytes 
· IL – 2 is the primary interleukin currently used in clinical settings

Mechanism of Actions
· Activate cellular immunity and inhibit tumor growth by increasing lymphocyte numbers and their activity
· Increases in the number of natural killer cells and lymphocytes in cytokine activity 
· Binds to receptor sites on certain WBCs called T cells, causing the T cells to multiply. 
· Lymphokine Activated Killer (LAK) cells recognize cancer cells and ignore normal cells (avoiding the toxic effects of antineoplastics). 
· When the LAK cells come into contact with cancer cells, the cancer cells are destroyed.

Indications
· Metastatic renal cell carcinoma
· Malignant melanoma
· Colorectal adenocarcinoma
· AIDS and AIDS related disorders

Contraindications / Cautions
· Allergy to interleukin or E. coli product
· Pregnancy and lactation
· Renal, liver or cardiovascular impairment

Adverse Effects
· capillary leak syndrome: respiratory distress, CHF, arrhythmias, myocardial infarction
· fever, chills, rash, fatigue, hepatoxicity, myalgias, headaches, eosinophilia
· lethargy, myalgia, arthralgia, fatigue, fever

Nursing Considerations
· Avoid hazardous task
· Report signs of infection such as sore throat, fever, diarrhea, and vomiting.
· Learn self-injection technique and proper disposal of equipment
· Not to be given with antineoplastics
· Usually given sq or im and should be given at bedtime
· Instruct female patients in the use of barrier contraceptives 


A.3. T AND B CELL MODULATOR
Action
· Stimulates B cells which in turn stimulate antibody formation, enhance T cell activity and increase the activity of both monocytes and macrophages

Indication
· Duke’s cell colon cancer

Contraindication
· Allergy
· Pregnancy and lactation

Adverse Reactions
· Immune stimulation (flu-like effects: fatigue, lethargy, myalgia, arthralgia, fever)
· GI upset, nausea, taste perversions, diarrhea
· Dizziness, headache and depression 
· Bone marrow depression
· Dermatitis and hair loss 


B. IMMUNE SUPPRESSANTS
· Decrease or prevent an immune response 
· Immunosuppressive therapy
· Often used with conjunction with corticosteroids
· Beneficial in cases of organ transplantation and in the treatment of autoimmune diseases
· Primary immunosuppressant drugs are:
B.1. T and B Cell Suppressor
B.2. Monoclonal antibodies
B.3. Interleukin Receptor antagonist

B.1. T and B CELL SUPPRESSOR
Actions
· Selectively suppress certain lymphocyte cell lines, thereby preventing their involvement in the immune response
· Block antibody production by B cells, inhibit suppressor and helper T cells, modify the release of interleukins and of T cell growth factor
· Azathioprine – it incorporates itself to the normal pathway, antagonizing the metabolism of the amino acid purine which inhibits the production of RNA and DNA, it creates a faulty end product that results in a cell that cannot function in the normal immune response
· Cyclosporine and Tarcolimus – inhibits the release of interleukin-2 (IL-2) from CD4 cells or T-helper cells
· Sirolimus – an immunosuppressant that inhibits T-lymphocyte activation and proliferation that occur in response to antigenic and cytokine stimulation

Indications
· Primarily indicated for the prevention of organ rejection
· Rheumatoid arthritis

Sample Medications
· cyclosporine (Sandimmune, Neoral)
· used to suppress rejection in a variety of transplantation scenarios, rheumatoid arthritis and psoriasis
· most commonly used immune suppressant
· alefacept (Amevive) – severe, chronic psoriasis
· azathioprine (Imuran) – prevent rejection in renal homotransplants and to treat rheumatoid arthritis
· glatiramer Acetate (Copaxone) – reduce relapses in multiple sclerosis
· mycophenolate (Cellcept) – prevents  organ rejection after renal, hepatic or heart transplantation
· should be used with cyclosporine and corticosteroids
· sirolimus (Rapamue) – prevent organ rejection in patients receiving renal transplants; studied for the treatment of psoriasis
· tacrolimus (Prograf) – prevent liver or renal transplant rejection

Contraindications / Cautions
· Allergy
· Pregnancy and lactation
· Renal or hepatic impairment
· Presence of known neoplasm 

Adverse Reactions
· Increased risk of infection and development of neoplasm
· Azathioprine: leukopenia, thrombocytopenia, hepatotoxicity
· Cyclosporine: nephrotoxicity, hepatotoxicity, neurotoxicity, hyperkalemia, moderate hypertension, gingival hyperplasia and hirsutism
· Sirolimus: anemia, thrombocytopenia, hyperlipidemia, hypertension,
· Tacrolimus: nausea and vomiting, diarrhea, constipation, tremor

Nursing Considerations
· Assess and document renal, liver, cardiovascular, CNS and respiratory function. 
· Take with food to minimize GI upset.
· An oral antifungal medication is usually given with these agents
· Teach patient to and report any pain
· Protective strategies 
· wearing masks and heavy gloves
· delaying vaccinations  knowing the signs and symptoms that warrant medical care (fever, sore throat, chills and joint pain)
· avoid crowds
· Women receiving these drugs are advised to use contraception during treatment up to 12 weeks after the end of therapy.


B.2. MONOCLONAL ANTIBODIES
· Muromonab: reacts as an antibody to human T cells, disabling the T cells and acting as an immune suppressor

Indications
· Muromonab-CD3 (Orthoclone OKT3)
· treatment of acute allograft rejection in patients undergoing renal transplantation
· treatment of steroid-resistant acute allograft rejection in those receiving heart or liver transplants

Contraindications / Cautions
· Allergy to the drug
· Fluid overload
· Fever
· Previous administration of monoclonal antibody
· Pregnancy and lactation


VACCINES AND SERAS
· Used to stimulate the production of antibodies
· To provide preformed antibodies to facilitate an immune reaction
· React specifically with toxins produced by an invading pathogen
· Immunity – is a state of relative resistance to a disease that develops after exposure to the specific disease-causing agent

Active Immunization
· Body recognizes a foreign protein and begins producing antibodies to react with that specific protein or antigen
· Specific memory cells that produce the same antibodies are created.
· Complete and long-lasting immunity to infection to develop through exposure of the body to a relatively harmless form of the antigen.
· Antitoxins, serum, toxoids and vaccines are known as immunizing biologicals. 

Toxoids
· Diluted, changed, or altered exotoxins that are normally secreted from bacteria
· Causes the person’s immune system to mount an immune response by producing a specific antibody (an antitoxic antibody) against the antigen

Vaccines
· Are suspensions of live, attenuated, or killed microorganisms that can artificially promote the acquisition of active immunity against the particular organism
· Only partial immunity is conferred on those vaccinated with killed bacteria or viruses, and for this reason they must be given periodic booster shots to maintain the protection.

Passive Immunity
· Involves giving a person serum or concentrated immune globulins obtained directly from humans or animals that directly give that person the means to fight off the invading microorganism. 
· The passive immunizing agents consists of three groups:
· Antitoxins
· Immune globulins
· Antivenins

IMMUNIZATION
· Process of artificially stimulating active immunity by exposing the body to weakened or less toxic proteins associated with specific disease causing organisms

Examples:
· Small pox
· Diphtheria, pertussis, tetanus, haemophilus B influenza, hepatitis B, hepatitis A, chicken pox, polio, meningitis, measles, mumps and rubella
· yearly with an influenza vaccine and once with pneumonia vaccine; tetanus shots are recommended for adults every 10 years 

Action
· Vaccines & toxoids are given IM or PO, they work by stimulating the cell-mediated immune system to release immunoglobulins to attack and kill the foreign substances (antigen) that invade the body.

Indications
· Active: to prevent infection caused by bacterial toxins or viruses; if a person is then exposed to that antigen, this causes an increase in the person’s immunoglobulin level
· Passive: to prevent or minimize the effects of poisoning from bacteria/toxins

Contraindications /Cautions
· Presence of immune deficiency
· Pregnancy
· Allergies
· Patients receiving immune globulin or who have received blood or blood products within the last 3 months
· Child with a hx of febrile convulsions or cerebral injury
· Acute infection

Adverse Reactions
· immune or inflammatory reaction (moderate fever, rash, malaise, chills, fretfulness, drowsiness, anorexia, vomiting and irritability)
· Pain, redness, swelling and nodule formation at injection site
· Severe hypersensitivity reactions
· Minor effects: fever), minor rash, soreness at injection site, urticaria 
· Adverse: high fever, encephalitis, convulsions, anaphylactic reactions, shock


IMMUNE SERA AND TOXINS
· Immune sera – contain preformed antibodies to a specific antigen
· Antitoxin and antivenin – refer to immune sera that have antibodies to very specific toxins that might be released by invading pathogens or to a venom that might be injected through spider or snake bites

Actions and Indications
· Provide passive immunity to a specific antigen or disease
· Prophylaxis against specific diseases after exposure to patients who are immunosuppressed
· Lessen the severity of a disease after known or suspected exposure
[bookmark: _GoBack]
Adverse Reactions
· Effect of immune sera on the immune system (rash, nausea, vomiting, chills, fever) or to allergic reactions( chest tightness, falling blood pressure, difficulty breathing)
· Local reactions: swelling, tenderness, pain, muscle stiffness at injection site

Nursing Considerations
· Place warm compress at site and administer acetaminophen.
· Instruct to report to the physician: high or prolonged fever, rash, itching or shortness of breath.
· Do not use to treat acute infection
· Do not administer if the patient exhibits signs of acute infection or immune deficiency
· Be aware that children should not receive aspirin to treat the discomforts associated with immunization
· Provide a written record for immunization, including the need to return for booster immunizations and timing of the boosters necessary 
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