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Immune manipulation
 ImmunosuppressionImmune potentiation
 Immunomodulation by IVIGImmunizationCancer immunotherapyNovel approaches – gene therapy, DNA
 vaccines
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Immunosuppression
 Th: autoimmune diseases; prevention of the graft rejection
 Effects on immune system: Short-lived changes on cell traffic More persistent effects on individual cell functions
 (Azathioprin, cyclophosphamide – act on the cell maturation
 Steroids, fungal derivatives – inhibit function of mature cells)
 Cave: increase susceptibility to infections
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Corticosteroids (CS)
 a single dose of CS: (changes in cell traffic within 2 h, peak - at 4 h, persistent no more than 24 h) transient lymphopenia - Tc sequestration in bone marrow;
 apoptosis of Th cells higher neutrophil count (released from BM)
 reduction of antigen handling by macrophages; reduction of chemotaxis;
 lower bactericidal activityreduction of IL-2 productionlower expression of adhesive moleculeslower PG synthesis (inhibition of phopsholipase a
 cyclooxygenase enzymes - antiinflammatory effect)
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Reasons for steroid therapy:Prevention or reversal graft rejectionTreatment of autoimmune or malignant diseases
 Side effects of corticosteroids are related to• the duration of treatment• dose
 Reduction of side effects:• giving high doses for shorter period (pulse therapy)• alternate-day therapy• giving steroids with other immunosuppressive drugs (steroid- sparing agents)
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Purine inhibitors
 Azathioprineaffects all dividing cells by inhibition of DNA synthesis Affects cell traffic:
 Acute – ↓ lymphocytes (T, NK), ↓ monocytes Chronic - ↓ granulocytes, ↓ platelets ( ← BM supression)
 Antiinflammatory effect (← ↓inflammatory infiltrate ← ↓monocytes in blood)
 (Cave: thiopurine mehyl transferase deficiency - life threating marrow aplasia induced by azathioprine Th)
 Mycophenolate mofetil – new, effective purine inhibitor
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Other immunosuppressive drugs
 Cyclophosphamide - (alkylating agent) interferes with DNA duplication; affects: CD4+ count, antibody response Treatment of aggresive autoimmune diseases
 (Wegener granulomatosis, SLE vasculitis…) prolonged high doses - association with bladder
 cancer
 Cyclosporin – fungal metabolite; inhibits early - Ca dependent events (calcineurin) → inhibition of some cytokine gene expression
 (e.g. ↓ IL-2, IFN γ) →inhibition of Th function prolong graft surviving treatment of autoimmune diseases mediated by Th
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Novel immunosuppressive drugs
 FK 506 – tacrolimus; more potent than cyclosporine; similar mode of action; Treatment : liver and kidney allograft recipient
 (prevention of rejection)
 Rapamycin – sirolimus; used in combination with steroids and cyclosporin – prevention of renal trasplant rejection
 Pimecrolimus – used locally (atopic dermatitis)
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Antibodies as immunosuppressive agents
 Prevention of sensitization (Ab against Rh factor –
 prevention of haemolytic new born disease)
 Interruption of interaction between APC + T and B cells
 Monoclonal antibodies (chimeric, humanized, human)
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MoAb in treatment
 Anti CD3 – renal and cardiac graft rejectionAnti CD4 – clinical trials in RAAnti CD20 (rituximab) – B-cell lymphomaAnti CD49d-CD29 (anti-integrins) - MS, Crohn
 diseaseAnti TNFα (or anti TNFαR)– RA, Crohn d.
 Infliximab- Remicade -mouse-human chimeric anti-huTNF
 D2E7-Humira - fully human anti-huTNF
 Etanercept(Enbrel®)p75sTNF-RII-Fc (dimeric)
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Immunosuppression
 Plasmapheresis; plasma exchange Th: severe - Goodpasture´s sy.,G-B sy.,SLE, MG,
 myeloma (removal off the plasma; return: the red cell-enriched
 fraction x return: RCF +donor plasma)
 Total lymphoid irradiation (TLI) Th: severe lupus nephritis, intractable RA long term supression of Th function
 Ultraviolet light (PUVA) extracorporeal photochemotherapy; Th: psoriasis (PBL treated with psoralen – exposed UVA – reinfused
 to the patient)
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Immune potentiation
 Synthetic agents: levamizol (Decaris), inosiplex (Isoprinosine)
 Thymic hormone therapyCytokine therapy – interferons, IL-2, growth factorsIVIG – replacement therapyPsychological factors (stress affects immune
 functions ), nutrition..
 Immunization – specific immune response to a particular antigen
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Cytokine therapy - Interferons
 IFNγ: activator of macrophages (CGD, leishmania, lepromatous lepra)
 IFNα: systemic application - aquired hepatitis B, C; Kaposi´s
 sarcoma Local – genital warts, laryngeal papillomatosis, HSV keratitis
 (adverse reactions: flu-like syndrom; rare – reversible BM supression, liver dysfunction, cardiotoxicity, proteinuria)
 IFN β: Th: MS - reduction of the frequency of attacks, slow
 progression of disability (by unclear mechanism - ?inhibition of HLADR on glial cells?
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Cytokine therapy
 IL- 2: acting on IL-2 receptor (CD25 on T, B cells) – induces
 clonal expansion, stimulates NK cell activity Th: immunodeficiency with low CD4+ (e.g.HIV infection) Toxicity: flu-like sy, mild BM supression, vascular leak sy
 with marked hypotension, pulmonary oedema(due massive release of IL-1, TNFα, IFNγ..)
 G-CSF, GM-CSF: (recombinant) SCID Oncology: AML, aplastic anaemia, MDS; non – Hodgkin´s
 lymphoma

Page 17
                        

Immunomodulation by intravenous immunoglobulin (IVIG)
 Immunoglobulin replacement Month dose: 400-600 mg/kg b.w. Primary antibody deficiency (e.g. Bruton´s disease, CVID,
 hyper IgM) – essential Secondary hypogamaglobulinaemia (HIV infection –esp.
 infants; lymphoproliferative diseases…)
 Therapy of autoimmune diseases Daily dose: 1g/kg b.w. – for 2 days (repeated every 4-8
 weeks if necessary) Proven efficacy: imune thrombocytopenia, Gullain-Barré
 sy, Kawasaki´s disease, chronic inflam.demyelinating polyneuropathy, dermatomyositis
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Immunization against infection
 Active immunization – vaccination activation of APC – Ag processing, cytokine production activation of T,B cells – generation of memory cells persistence of antigen on follicular DC in lymphoid tissues
 Vaccines live, attenuated (BGG, Sabin, mumps, measles, rubella
 virus vaccines (cave: immunocompromised persons)
 killed vaccines (typhoid, chollera, whole pertussis) or microbial fractions
 protein-polysaccharide conjugate vaccines (Hib, Nmc, Stp..)
 New vaccines: recombinant, DNA, synthesized peptide
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Immune manipulation
 Gene therapy (rare) Patients with monogenic ID – adenosindeaminase
 SCID X-linked SCID, X-linked CGD , WAS
 Bone marrow transplantation - haematopoetic stem cell transplantation SCID, severe defects of phagocytosis, LAD
 syndrom certain types of anaemia, leukaemia…
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Immunologic aspects of transplantation
 Transplantation – cell, organ, tissue grafting
 Allogenic - between geneticaly different individuals; intra-species outcome depends on degree of matching of the
 relevant antigens effective immunosupresive therapy
 AutologousXenogenic (grafting across a species
 barriers)
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Antigens relevant for transplantation
 HLA – human leukocyte antigens histocompatibility antigens encodded in human by a segment of chromosome 6 MHC class I genes → HLA-A,-B,-C antigens (all
 nucleated cell) MHC-II → HLA-D (restricted expression on few cell
 types) Human:HLA-DP,-DQ, -DR
 MHC-III region →complement components, TNF
 ABO blood group system on erythrocytes
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Figure 5-16
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Figure 3-19
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MHC matching in transplantation
 Bone marrow transplantationRequisition matching in MHC
 antigens I, II ABO
 Renal transplantation Matching for the MHC class
 II is more important than for MHC I
 ABO compatibilityHeart
 ABO match (MHC II match – better prognosis)
 Liver transplantation MHC I cross match (MHC
 II match is not routinely performed)
 ABO (in emergence situation: across ABO barrier)

Page 25
                        

HLA typization
 by serological tests or by PCR
 1.microlymphocytotoxicity testto detect class I MHC antigen matchingis performed serologically by adding a standard
 panel of typing antisera, complement, and tryphan blue stain to purified lymphocytes and observing for lymphocytotoxicity
 cell death confirms that the test cells (recipient and donor cells) possess the antigens being tested for, namely HLA-A, HLA-B, and HLA-DR antigens
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2.Mixed lymphocyte cross-match
 also done to identify preformed circulating cytotoxic antibodies in the recipient
 (Patients can have HLA antibody as a result of transfusions, prior transplants, and/or pregnancies)
 the potential recipient's serum is mixed with a randomly selected panel of 60 donor lymphocyte samples to measure their extent of reactivity against the panel ( result: percentage panel reactive antibody (PRA) vary from 0% - 100%
 high PRA suggests a low probability of finding a cross-match-negative donor
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3.White cell cross-match
 to identify in the potential recipient the presence of preformed circulating cytotoxic antibodies to antigens on the lymphocytes of a specific donor
 the recipient's serum is incubated with a specific donor's lymphocytes
 A positive cross-match : a contraindication for organ transplantation because of the risk for hyperacute rejection and the higher incidence of vascular rejection during the early posttransplant period
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Renal transplantation
 (Treatment of end-stage of renal failure ) Czech Republic: 2008 – 564 renal transplantations;
 - 5000 patients with transplanted kidney
 Selection of recipients: vary between transplantation centers contraindication – old age, severe sepsis, severe osteoporosis,
 bleeding tendency (+ another contraindication to corticosteroid therapy)
 ABO compatibility; negative serum cross-match with donor´s T lymphocytes, HLA – as near as possible (esp. in D loci)
 Donors: living relative (excellent healthy;with 2 functioning kidneys; no transmissible disease)
 cadaver – good renal function, no infection, no malignancy, short warm ischaemia time
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Post-transplantation period
 Hyperacute rejection 0-3 days Acute tubular necrosis, renal arteria/vena obstruction,
 ureteric blockage
 Acute rejection 3 d- 6 months Renal vein thrombosis Cyclosporin nephrotoxicity
 Chronic rejection > 6 months Return of original disease
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Figure 13-40
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Immunopathology of rejection
 the central role of CD4+ T cells (allogeneic grafting) Prevention : blockage of IL-2 production by CD4+ T; cycA)
 2 phases of rejection: afferent and efferent
 Afferent – (initiation and senzitizing component)donor MHC molecules found on passenger
 leukocytes (DC) –recognized by recipient CD4+ T cells (direct or indirect allorecognition)
 Graft survival correlates with a degree of HLA matching, immunosupression
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Figure 13-38
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Drugs used as anti-rejection therapy
 Prevention of rejection: Prednisolone Cyclosporin A Azythioprine Tacrolimus (FK506) Mycophenolate mofetil
 Treament of acute rejection Methylprednisolone OKT 3 or antithymocyte globulin
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Transplantation - complications
 Infection usual cause of death of transplanted patients CMV infection – aften associated with rejection of the
 graft BK polyoma virus HSV, EBV, pneumocystitis, aspergillus, nocardia,
 toxoplazma, cryptococcus…
 Development of some type of malignancyHigher risk of acute myocardial infarction
 Linked with hypertension, ↑triglyceridaemia, inzulin- resistant DM (corticosteroids Th )
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Haematopoetic stem cell transplantation
 Indications
 1.Severe aplastic anaemia1. idiopathic, iatrogenic
 2.AML – in first remission3.ALL (lymphomblastic)4.Immunodeficiency – SCID, CGD, WAS, hyper
 IgM5.Inborn errors of metabolism
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Selection and management of patients
 ABO-compatibleHLA I, II - matching (as near as possible)
 Preparation for transplatation to reduce of risk of infection: 10 days before
 operation – decontamination of the skin and gut, appropriate atb + antimycotics, intravenous feeding
 Intravenous infusion of donor cells (optimal size of grafts – 109 nucleated cells per kg/
 b.w.)
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Post-transplant period
 Successful grafting a rise of peripheral WBC countappearance of haematopoetic precursors in BM
 Major problemsInfection (due neutropenia, lymphopenia)
 to short a risk period – recombinant G-CSF, GM-CSF
 Failure of the graft using insufficient bone marrow cells or rejection
 GVHD – graft versus host disease
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Warren D. ShlomchikNature Reviews Immunology 7, 340-352 (May 2007)
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Warren D. ShlomchikNature Reviews Immunology 7, 340-352 (May 2007
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Clinical manifestation of GVHD
 (occurence – in most allogeneic recipients; even in trasplant s between HLA-identical sibling (due differences in minor H antigens)
 Clinical manifestation: Rash, fever, hepatosplenomegaly, bloody diarrhoea,
 breathless (10-14 days after t.) Mortality of GVHD: over 70% (severe ), 30% (mild GVHD)
 PreventionT cell reduction – leukaemia, (or depletion - PID)immunospression
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Results of HSCT
 vary according to indicationSCID
 infants die before 2nd year of age without HSCT; good prognosis – HSCT within the first 6 months of
 life and ablative therapy to the recipient´s marrow before transplantation
 Aplastic anaemia long term survival:50% after HSCT (x 5 % no HSCT)
 ALL most patients achieve remission; 70 % (>10 years)
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Figure 13-41
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