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Poster Preparation Guidelines 

Posters should be set-up on the first day of the conference and will remain on display throughout the meeting. Presenters should be available to defend their paper at 18.00-19.00 on Wednesday 19th April; a time that does not overlap with any other conference activity. A wine reception will be served during this poster session. All posters must be removed from the poster display area on Friday 21st April. 
Each poster should contain the title, the name(s) of the author(s), and the abstract text. The following guidelines may prove helpful in the preparation of your poster.

Portrait mounting boards will be used to hang posters. Presenters should have Velcro to secure their poster to the boards.

Venue

A guide will be available at the registration desk to direct presenters to the location of the mounting boards. 

Selected oral communications

12 Abstracts selected for oral communication should be presented in both poster and oral format. Oral communications will be held in the main lecture theatre at a time that does not overlap with any other conference activity (Wednesday 12.00-12.45; Thursday 12.00-12.45 & 16.15-17.00; Friday 12.00-12.45). Presentations should be a maximum of 10 min to allow for a 5 min discussion. PCs with Windows XP will be used.  Please check your data at the PC registration centre before your session. Please check that all the data appears on the screen properly, especially if you originally created the file in a Macintosh and format. Please save your data on a CD or USB memory stick. 

Abstracts selected for both oral and poster communication sessions

1. Skin sensitising potentials of dinitrochlorobenzene (DNCB) and dinitrothiocyanobenzene (DNTB) in humans.  
1C Pickard, 4A Smith, 1C McGuire, 1HL Cooper, 2JM Jackson, 3M Bradley, 5RJ Dearman, 5M Cumberbatch, 5I Kimber, 1PS Friedmann
1Dermatopharmacology, 2Institute of Human Nutrition, School of Medicine, Southampton General Hospital; 3Department of Chemistry, University of Edinburgh; 4Molecular Medicine, UCL London , 5Syngenta, Central Toxicology Laboratory, Macclesfield

Background: DNCB is a potent skin sensitiser in humans.  The structural analogue DNTB has been implicated as a specific skin toleriser in animals, but its activity in humans is unknown

Aim: To: 1) define the sensitising potency of DNTB in humans and 2) examine mechanisms that impact on this.

Methods: Healthy human volunteers received different initial doses of DNCB or DNTB (n mean of10).  Responsiveness was detected after 4 weeks by patch test challenge with 4 doses of DNCB or DNTB.  To determine whether DNTB tolerises for DNCB, volunteers were exposed to various doses of DNTB followed 4 weeks later by a sensitising dose of DNCB. As DNCB, but not DNTB, is an irritant, the effect of co-administration of an irritant (croton oil) was examined. Challenge was performed with DNCB.  Langerhans cells (LC) were counted in epidermal sheets taken 2h after topical application of chemical.

Results: DNCB sensitised 12/12 subjects, but DNTB (normal and high dose) sensitised 0/21.  Pre-exposure to DNTB induced sub-clinical sensitisation such that subsequent exposure to DNCB provoked greatly increased reactions.  PBMC from DNCB sensitised individuals responded equally to DNCB and DNTB.  Only DNCB stimulated emigration of LC.  Addition of irritant to a non-sensitising dose of DNTB induced sensitisation in 50% of volunteers.

Conclusion:  DNCB causes activation of naïve T cells resulting in sensitisation, associated with LC migration. DNTB is able to activate naïve T cells only if supplemented by an irritant.  The irritant properties of sensitisers may provide  “danger” signals to the immune system. 

2. Comparative proteomic analysis of metal-protein interactions in human antigen presenting cells (APC)

2Junkes C, 1Helm S, 1Eikelmeier S, 3Guerreiro N, 2Weltzien HU, 1,2Thierse H-J 
1University of Heidelberg, University Clinic Mannheim, Dep. for Dermatology & Research Group "immunology & Proteomics", Mannheim, Germany; 2Max-Planck Institute for Immunobiology, Freiburg, Germany; 3Novartis Pharma AG, BioMarker Development, CH-4002 Basel, Switzerland

Background: Nickel (Ni) represents the most common occupational contact allergen, affecting 10-15% of the human population. However, the molecular events underlying this T cell mediated allergic disease still have to be elucidated. Moreover, Ni has been shown to be toxic and cancerogeneic. As recently demonstrated Ni-binding, skin-related metalloproteins may lead to metal-specific human T cell clone activation. T cell receptor transfected cells were also Ni-specifically activated in an HLA-restricted manner by such metalloprotein-complexes (Thierse HJ et al., 2004, J.Immunol. 172.1926). 

Aim: Aiming to identify unknown Ni-protein interactions in human professional antigen presenting cells (APC) as well as human keratinocytes, we used in vitro generated human dendritic cells (DC) or primary keratinocytes, for a subproteomic approach (metalloproteome). Results were compared to previously derived data from human B cells (Heiss K et al., 2005, Proteomics, 5.3614).

Methods: Ni-protein interactions were detected via Ni-NTA-enrichment, 2-D electrophoresis, mass spectrometry and database analysis. If necessary, further analyses were performed.

Results: In DCs 32 out of 57 isolated Ni-interacting proteins were identified. Comparative analysis revealed differential Ni-interacting molecules in human B cells and in vitro generated DCs. Several chaperones/heat shock proteins were detected, which may be involved in Ni-epitope presentation and/or cellular stress responses towards heavy metal Ni.

Conclusion: Functional understanding of these metal-protein interactions may help to elucidate pathomechanisms of human nickel allergy. 

This work was supported by the Landesstiftung Baden-Wuerttemberg, 'Programm Allergologie’, project P-LS-AL26; and in part from the European Commission as part of the project 'Novel Testing Strategies for In Vitro Assessment of Allergens (Sens-it-iv), LSHB-CT-2005 – 018681’.

3.Diagnostic use of IL- 6 release by peripheral blood mononuclear cells from patients with different Clinical forms of drug hypersensitivity

1Baló-Banga J. Mathias, 2Schweitzer Katalin, 3Eördögh Imre, 2Fûrész József
1Department of Dermatology, Central Military Hospital; 2Research Laboratory for Immunology, Health Department of the Hungarian Defense Forces; 3Institute for Physics and Materials Sciences of the Hungarian Academy, Budapest, Hungary

Background: We demonstrated in earlier studies that mononuclear cells from patients with diverse forms of  adverse drug reactions(ADR) released IL-6 into cell-free supernatants within 20 minutes due to culprit unchanged drugs parallel to chromatin changes of T-cell nuclei. 

Aim:  Standardisation and evaluation of this new test in comparison with clinical data and in vivo rechallenge studies in over 156 cases.

Methods:  After carefully raising the histories of patients after ADR, diagnostic groups of highly suspect hypersensitive patients versus respective controls with no or low probability were formed. Aliquots of mononuclear cells separated from venous blood were incubated with 4 standard dilutions of each  drug in the micromolar range together with negative (diluent) and positive (PHA or pokeweed-PWM) controls for 20

minutes. Cell-free supernatants were collected and released IL-6 was measured by ELISA. Rechallenges were performed by epicutaneous, intradermal, subcutaneous or oral intake of drugs as outlined by ENDA recommendations.

Results:  Out of 156 cases 42 (11 men, 31 women) were controls with 76 drugs tested. All except one had tolerated the tested drugs (enalapril – negative result) and reacted negatively (1 false positive). The ADR group of 114 symptomfree subjects (32 men and 82 women)was tested by 247 drugs. There were 106 (43%) positive and 137 (55%) negative results. In four cases the results were dropped because of laboratory failure. Sixty two % of this group revealed at least one positive result. Out of the 15 positive and 40 negative in vivo rechallenges test sensitivity of 83% and specificity of 93% could be calculated. ACE inhibitors reacted negatively within both groups.

Conclusion: IL-6 release by ex vivo mononuclear cells seems to be a promising tool of testing drug hypersensitive patients.

4. Agonism, partial agonism and antagonism of sulfanilamides on sulfamethoxazole-specific T cell receptors

Basil O. Gerber, Jan P. H. Depta, Daphne A. Schmid, and Werner J. Pichler
Division of Allergology, Clinic for Rheumatology and clinical Immunology / Allergology, Inselspital, CH-3010 Berne, Switzerland

Background: Many drugs evoke hypersensitivity reactions that are T cell-mediated, as evidenced by the characterization of drug-specific T cell clones from allergic patients.

Aim: To elucidate the molecular mechanisms of how drugs act on their specific T cell receptors (TCR).

Methods: Two sulfamethoxazole (SMX)–specific TCR were transfected into mouse T-cell hybridoma devoid of endogenous TCR. Together with Ebstein Barr virus (EBV)-transformed B cells as antigen presenting cells (APC), TCR downregulation as an early and IL-2 production as a late TCR-dependent response were measured. 

Results: Of the two TCR investigated, 5 and 11 of 12 tested compounds induced internalization while 3 and 1 acted as agonists and 3 and 4 as antagonists of IL-2 production, respectively (effects of >25% of maximal response). None of the compounds had any effect on a quinolone-specific TCR. A comparative analysis of the activity patterns suggests that sulfanilamides interact primarily with their TCR.
Conclusion: By comparing early and late activation parameters, we show for the first time that drugs of the same family can not only activate but also partially activate or inhibit their specific TCR. Early responses are activated more easily than late responses, suggesting a signaling hierarchy where “weak” ligands progress only to a certain point whereas full agonists activate later responses as well, as described for TCR responses to peptide ligands. Taken together, our results imply that physiopathologically relevant TCR are amenable to pharmacological investigations using small molecular weight components, and potentially to pharmacological manipulations as well.
5. Human T cell responses to phenytoin require metabolism-dependent processing and presentation. 
HL Cooper, C Pickard, E Healy, PS Friedmann. 
Dermatopharmacology Unit, University of Southampton, England.
Background: Use of anti-convulsants such as phenytoin is accompanied by the risk of severe cutaneous hypersensitivity reactions.  Neither the basis of individual susceptibility to such reactions nor their pathogenesis are understood.  

Aim: We aimed to define the immune response to phenytoin in hypersensitive patients in order to throw light on pathogenetic mechanisms. 

Methods: Peripheral blood mononuclear cells (PBMC) from 6 patients with cutaneous hypersensitivity to phenytoin, 6 phenytoin tolerant and 6 drug-naïve individuals, were cultured with phenytoin (25-200μM) and proliferation and cytokine release quantified.  Responding cells were phenotyped by FACS and CFSE dilution; phenytoin specific T cell clones (TCC) were generated from 2 patients by 2 rounds of phenytoin-driven proliferation and subsequent limiting dilution.  Autologous B lymphoblastoid cells (BLCL) were incubated with phenytoin for 1, 3, 6 or 24 hours, washed and added to TCC.  BLCL were fixed with glutaraldehyde prior to pulsing with phenytoin and culture with TCC. Staphylococcal super antigen (SSA) that requires no internalization for presentation was used as a positive control.

Results: Phenytoin induced lymphoproliferation in PBMC from all 6 patients but no control patients (median SI = 19.5, range 7.4 -130).  Responding cells from PBMC and TCC were CD4+ and produced large amounts of IFN-( and IL-5.  TCC (N=17) only responded to unfixed (viable) BLCL after at least 24h pre-exposure to phenytoin.  Pre-fixation of BLCL abrogated TCC responses to pheytoin with no effect on proliferation induced by SSA.

Conclusion: Cutaneous hypersensitivity to phenytoin involves CD4+ T cells of Th0 phenotype.  The drug must undergo metabolism-dependent processing to be recognized by T cells. This system can be used to investigate metabolic and immune regulatory processes than may determine susceptibility.
6. A study of the sequence of events involved in nevirapine-induce skin rash in brown norway rats. 
1Marija Popovic, 3Jeff Caswell, and 1,2Jack P. Uetrecht

1Faculty of Pharmacy, University of Toronto, Toronto, Ontario, Canada; 2Faculty of Medicine, University of Toronto, Toronto, Ontario, Canada; 3Department of Pathobiology, Ontario Veterinary College, University of Guelph, Guelph, ON
Nevirapine, used for the treatment of HIV infections, is associated with a significant incidence of skin rash and liver toxicity.  The mechanism of these idiosyncratic reactions is unknown.  We have formerly reported the discovery of a new animal model of nevirapine-induced skin rash in rats.  When treated with nevirapine, Brown Norway rats developed red ears on about day 7 and skin rash on about day 21 of the treatment.  On rechallenge, ears turn red within 24 hours, and skin lesions commence by day 9.  In the current study we analyzed the time course of the sequence of events involved in the development of skin rash.  Rats were treated with nevirapine for 7, 14, or 21 days, or rechallenged with it for 0, 1, or 9 days.  This treatment led to an increase in the total number of auricular lymph node T, B, and macrophage cells at each time point of the study.  There was also an increase in the activation/infiltration marker ICAM 1 and activation/antigen presentation marker MHC II in these cells compared with those from control rats.  Immunohistochemistry analysis showed macrophage infiltration and ICAM 1 expression in the ears of treated rats as early as day 7 of treatment.  Macrophage infiltration preceded CD4+ T and CD8+ T cell infiltration, which was not apparent until the onset of rash.  Both MHC I and MHC II expression increased in the skin of nevirapine-treated rats that developed rash.  A major inducer of MHC is IFNγ.  Although rechallenge with nevirapine led to a large increase in serum levels of IFNγ, this was not observed during treatment of naïve rats with nevirapine.  These observations provide further clues to the mechanism of nevirapine-induced skin rash.

7. Severe Cutaneous Drug Hypersensitivity and Herpes Virus Infection

Ikezawa Z, Watanabe Ch, Nakamura K, Mitani N and Aihara M

Yokohama City University Graduate School of Medicine, Dpt of Environmental Immuno-Dermatology

Drug-induced hypersensitivity syndrome (DIHS or referred as DRESS) is a unique severe adverse drug reaction, which is well known to be accompanied with reactivation of human herpesvirus 6 (HHV-6) in many cases 2-3 weeks after development of drug reactions. The clinical features of this syndrome are acute widespread maculopapular, polymorphous, eczematous and/or erythrodermic erythema, fever, lymph node swelling, liver dysfunction, eosinophilia and leukocytosis with atypical lymphocytes. After first reports of DIHS with HHV-6 reactivation in Japan in 1998, 118 cases have been reported with data of HHV-6 reactivation up to now. Then, we retrospectively analyzed recent reports of suspected adverse drug reactions submitted to medical journals from Japan, in order to define the presenting characteristics of these diseases in Japan. Ages ranged from 0 to 89 years with a mean of 48.6 and the ratio of M/F was 64/54. Of those, 63.7 % of causative drugs were anticonvulsants (carbamazepine, 63.3% of the anticonvulsant drugs). The other common causative drugs were sulfonamides, mexilletine (an antiarrhythmic drug) and allopurinol. The symptoms developed 3 weeks or more after the beginning of causative drug administration in 80.5% of the patients. Recurrence of the symptoms was observed in 40% of the patients. Four of them died and the mortality rate was 3.6%. Reactivation of HHV-6 was detected in 83.9% of the patients by the increase of IgG against HHV-6 and/or increase of HHV-6 DNA in the peripheral blood and sera. On the other hand, reactivation of cytomegalovirus was observed in 4 patients without HHV-6 reactivation. In treatment of 118 patients with DIHS, steroid without puls was in 71 cases (60.2%), steroid puls with mPSL in 15 cases (12.7%; 1g/day in 40.0% of 6/15, under 1g/day in 33.3% of 5/15, unclear in 26.7% of 4/15), intravenous injection of high dose immunoglobulin (IVIG) with steroid in 5 cases (4.2%), and plasmaapheresis (PA) with steroid in 3 cases (2.5%). The mortality in DIHS was unexpectedly high as 3.4% (4/118), as compared to that in SJS. A probable role of HHV-6 in DIHS was discussed in comparison of that of Epstein-Barr (EB) virus in infectious mononucleosis and Mosquito bite hypersensitivity. 
8. Abacavir Patch Testing and Rechallenge in Patients Labeled with Abacavir Hypersensitivity Syndrome
1Elizabeth J. Phillips, 1Gerene Larsen, 1Zabrina Brumme, 1Marianne Harris, 1Junine Toy, 

1Richard Harrigan, 2Simon Mallal, 1Julio S.G. Montaner.

1British Columbia Centre For Excellence in HIV/AIDS, Providence Health Care, University of British Columbia, Vancouver, British Columbia, Canada. 2Royal Perth Hospital & Murdoch University, Australia 
Background:  Abacavir hypersensitivity syndrome (ABC HSR) is a potentially serious reaction occurring in 5% of those initiating the drug.  

Aim:  To examine the utility and  safety of ABC patch testing (PT) and rechallenge in patients labeled with ABC HSR.  

Methods:  Patients with charts labeled as ABC HSR were identified and PT performed on consenting patients with petrolatum control, ABC 1% and ABC 10% and read at 24 hours. HLA-typing was validated between two sites on consenting patients. Patients with negative 24 hour patch tests (PT-), with a clinical need for ABC were rechallenged with ABC 30 mg p.o. followed in 1 hour by 300 mg p.o. 

Results: 15 patients labeled as ABC HSR identified to-date returned for patch testing. 2/15 (13.3%) were patch test positive (PT+) and 13/15 (86.7%) were PT- . 6/13 (46.1%) PT- patients were rechallenged with abacavir and 6/6 (100%) have tolerated ABC for a median of 12.5 (2-36) weeks.  For 11 patients where genetic testing was available HLA-B*5701 was present in the 2/2 (100%) PT+ patients versus 0/9 patch PT- patients (p=0.018).  

Conclusions:  Clinical diagnosis of ABC HSR lacks precision as many more patients are labeled than have disease. PT is a potentially useful tool to identify true ABC HSR and appears to correlate well with genetic testing.  The potential for safe rechallenge of PT- patients who have a clinical need for ABC is intriguing but should currently be performed under close observation in a hospital research setting. 

9. Animal Models of Toxic Epidermal Necrolysis.  

Hiroaki Azukizawa, Hiroshi Kosaka, Shigetoshi Sano, Satoshi Itami, and Ichiro Katayama. 

Department of Dermatology, Osaka University, Graduate School of Medicine, 2-2 Yamadaoka, Suita, Osaka, 565-0871, Japan.

Background: Toxic Epidermal Necrolysis (TEN) is a severe acute exofoliative skin disease characterized by massive keratinocyte apoptosis and detachment of large sheets of epidermis. Although TEN is caused by drugs, how drug-related antigens are presented to T cells is not clarified. 

Aim: It is difficult to establish drug reaction animal model inducing tissue damage by drug antigen. Therefore, we tried to study immune reaction of TEN by using transgenic mice expressing model antigen in epidermis.

Methods: K5-mOVA transgenic mouse expressing chicken ovalbumin (OVA) under control of keratin 5 promoter was generated as a model of epidermal antigen. We used OVA-specific CD8+ T cells of OT-I transgenic mice as a model of drug-specific T cells. We established inductive model by adoptive transfer of specific T cells and double transgenic (dTg) model by crossing these mice.

Results: Adoptively transferred OT-I cells induced TEN in sublethally irradiated or athymic K5-mOVA mice but not in untreated hosts. Athymic dTg mice spontaneously developed TEN at 8-12 weeks of age, whereas euthymic dTg mice never developed TEN. Strikingly, in vivo depletion of CD4+ T cells of euthymic dTg mice resulted in TEN. Moreover, pretreatment by transferring CD4+CD25+ T cells of euthymic hosts prevented TEN of inductive model with help of CD11c+ dendritic cells.

Conclusion: Cytotoxic T lymphocytes (CTLs) specific for epidermal antigen was not sufficient for inducing TEN and dysfunction or reduction of thymus-derived regulatory T cell was necessary to accelerate epidermal damage by CTLs.

10. Dendritic Cell Metabolism of Sulfamethoxazole Leads to Increased CD40 Expression

1Joseph P Sanderson, 1Dean J Naisbitt, 1John Farrell, 1Nicola Drummond, 1Karen L Mathews, 1Munir Pirmohamed, 2Steve E Clarke, 1B Kevin Park.
1Department of Pharmacology and Therapeutics, University of Liverpool, L69 3GE; 2GlaxoSmithKline, DMPK, The Frythe, Welwyn, Herts

Background: Distinct signals are known to be required to initiate an immunological reaction. The drug-antigen is relatively well understood, but little is known about whether drug or drug metabolites can also provide separate obligate costimulatory signals.

Aims: We tested the hypothesis that dendritic cell metabolism of the hypersensitivity-associated drug sulfamethoxazole (SMX) and subsequent covalent binding to protein induces maturation of dendritic cells.

Methods: Sulfamethoxazole and the protein-reactive metabolite nitroso sulfamethoxazole (SMX-NO) were incubated with human monocyte-derived dendritic cells for 24 h and expression of cell surface markers (CD40, CD80, CD83 and CD86), proportions of apoptotic and necrotic cells, and cell surface and intracellular SMX binding were determined by flow cytometry. Certain wells were pre-incubated with 1-aminobenzotriazole, an inhibitor of oxidative metabolism. Enzyme expression in dendritic cells was determined by quantitative RT-PCR analysis, and enzyme specificity for SMX hydroxylamine formation was determined by incubation with recombinant enzyme and LC/MS analysis.

Results: SMX and SMX-NO caused an increase in surface CD40 expression, but not CD80, CD83 or CD86. Significant cell death or depletion of glutathione was not associated with SMX-NO concentrations which increased CD40 expression. Several enzymes were detected in dendritic cells, but of these only CYP2C9 and myeloperoxidase catalysed SMX hydroxylamine formation. Covalently-modified intracellular proteins were detected when SMX or SMX-NO were incubated with dendritic cells. Importantly, pre-treatment with ABT prevented the increase in CD40 expression with SMX, but not with SMX-NO, consistent with an obligatory role for drug metabolism in this process.

Conclusion: Dendritic cell oxidative metabolism can generate a maturation signal; this may be an important determinant of immune-mediated hypersensitivity reactions.

11. Protein haptenation in dendritic cells exposed to sulfonamide or sulfone 
Sanjoy Roychowdhury and Craig K. Svensson
The University of Iowa, Iowa City, IA, USA

Background: Bioactivation of sulfonamides and formation of haptenated proteins is believed to be a critical step in the development of hypersensitivity reactions to these drugs. Studies suggest that the presence of such adducts in dendritic cells (DCs) migrating to draining lymph nodes is essential for the development of cutaneous reactions to xenobiotics. 

Aim: To determine the ability of human DCs to form drug-protein covalent adducts when exposed to sulfamethoxazole (SMX), dapsone (DDS), or their arylhydroxylamine metabolites (S-NOH, D-NOH) and to take up pre-formed adduct.
Methods: Naïve and immature CD34+ KG-1 cells were incubated with SMX, DDS, or metabolites. Formation of haptenated proteins was probed using confocal microscopy and ELISA. Cells were also incubated with pre-formed adduct (Drug-BSA conjugate) and uptake determined using confocal microscopy. 

Results: Both naive and immature KG-1 cells were able to bioactivate DDS forming protein-drug adducts, while cells did not form such adducts when exposed to SMX. Exposure to S-NOH or D-NOH resulted in protein haptenation in both cell types. Both immature and naïve KG-1 cells were able to take up pre-formed adduct.

Conclusions: DCs may acquire haptenated proteins associated with drugs via intracellular bioactivation, uptake of reactive metabolites, or uptake of adduct formed and released by adjacent cells (e.g., keratinocytes).

Supported in part by NIH Grants AI41395 and GM63821

12. T cell responses to CTACK/CCL27 and TARC/CCL17 in drug hypersensitivity reactions: implications in cytotoxic T cell recruitment to skin. 
1Beatriz Tapia, 1Esther Morel, 2María Ángeles Martín-Díaz, 2Rosa Díaz, 3Antonia Padial, and 1Teresa Bellón.

1Research Unit. Hospital Universitario “La Paz”. Madrid, Spain, 2Dermatology Department. Hospital Universitario “La Paz”. Madrid, Spain, 3Allergy Department. Hospital Universitario “La Paz”. Madrid, Spain.

Background: Non-immediate drug-induced hypersensitivity reactions include a plethora of clinical entities. These include severe bullous diseases such as Toxic epidermal necrolysis (TEN) and Stevens Johnsons syndrome (SJS) which are rare diseases of uncertain ethiology, although cytotoxic T lymphocytes seem to be involved. Little is known about the recruitment of cytotoxic cells to skin. 

Aim: Our aim is to explore  the role of the chemokines CCL27 and CCL17 in the recruitment of T cells to the cutaneous lesions in severe bullous reactions and in other drug-induced skin diseases. 

Methods: We measured CCL27, CCL17 and their respective receptors CCR10 and CCR4 gene expression in peripheral blood and skin samples from patients and healthy subjects by real-time PCR. We analyzed CCR4 expression by flow cytometry. Migration assays to CCL27 and CCL17 were performed with peripheral blood and blister fluid mononuclear cells from patients, and migrated cells were analyzed by flow cytometry.

Results: Affected skin showed increased levels of CCL27, CCL17 and an increased number of transcripts specific of their receptors. CCR10 and CCR4 expression was up-regulated in peripheral blood in the patients during the acute phase. In addition, these receptors were expressed at high levels in lymphocytes within the blisters. Migration assays confirmed functional response to CCL27 and CCL17, with a more selective recruitment of CD8+T cells by CCL27 in patients with TEN or SJS. 

Conclusion: CCL27-CCR10 in cooperation with CCL17-CCR4 interactions are involved in the recruitment of T lymphocytes to skin in drug hypersensitivity reactions. 
Abstracts selected for poster communication session
13. Cross-reactivity patterns of T-cell clones specific to iodinated contrast media

1Marianne Lerch, 1Monika Keller, 1Markus Britschgi, 2Gisele Kanny, 1Valerie Tache, 1Daphne Schmid, 1Michael Luethi, 1Basil O. Gerber, 3Andreas J. Bircher, 4Catherine Christiansen, 1Werner J. Pichler
1Clinic for Rheumatology and Clinical Immunology/Allergology, Inselspital, University of Bern, Switzerland; 2Dept. of  Internal Medicine, Clinical Immunology and Allergology, University Hospital, Nancy, France; 3Allergy Unit, Dept. of Dermatology, University Hospital, Basel, Switzerland; 4Research and Development, GE Healthcare, Oslo, Norway

Background/Aim : Up to three percent of patients exposed to iodinated contrast media (CM) develop delayed hypersensitivity reactions which usually present themselves as non-severe exanthems. As skin tests have a low prognostic value, we sought to better understand the molecular basis of CM cross-reactivity. Therefore, cross-reactivity studies of PBMC and specific T-cell clones (TCC) from patients with delayed hypersensitivity to CM were performed.

Methods: Limiting dilution technique was used to generate TCC. Cross-reactivity to ten and twelve CM, respectively, was assessed by measuring T cell proliferation determined by 3H- thymidine uptake.
Results: Up to date, cross-reactivity was assessed in 5 CM specific TCC of two patients with delayed exanthem to iohexol and iomeprol, respectively. Both patients had positive lymphocyte transformation tests (LTT), and skin tests were positive to the eliciting drug as well as to eight other CM to which the patients had never been exposed. A broad cross-reactivity pattern was found in one iohexol-specific (to 5/10 CM tested) and in one iomeprol-specific CD4+TCC (5/12), whereas two other CD4+TCC (one iohexol- and one iomeprol-specific) showed a more restricted pattern (3/10 and 3/12). In contrast, one CD8+ iomeprol-specific TCC showed no cross-reactivity.

Conclusion: In patients with delayed reactions to one CM, positive patch tests and LTT to different compounds can be found. Clinically observed cross-reactivity might be due to the presence of specific CD4+TCC, some of which show broad cross-reactivity patterns. Future studies may show whether determining the frequency of such crossreactive TCC may indicate the degree of clinical cross-reactivity. 
14. The lymphocyte transformation test (LTT) in the diagnosis of exanthems to antiepileptic drugs

P. Gancs, A. J. Bircher

Allergology Unit, Department of Dermatology, University Hospital Basel, Switzerland

Background: LTT is often used in the diagnosis of hypersensitivity reactions to drugs. Validation according to a true gold standard is difficult, since reexposure is often not possible.

Aims: Evaluation of sensitivity and specificity of the LTT in the diagnosis of  exanthems under antiepileptic therapy.
Methods: In 31 patients suffering from an exanthema under  antiepileptic therapy 88 LTT with 6 drugs (carbamazepin 24, phenytoin 32, phenobarbital 16, valproic acid 6, gabapentin 1, oxcarbazepin 1) were performed. For validation as true case an exanthematous reaction and a positive skin test was chosen. 58 LTT could be further analyzed.

Results: 18 LTT were positive (SI>2). According tom the definition 10 were true positive, 36 true negative, 4 false negative and 8 false positive. Sensitivity was 71.4% and specificity 81.8%. The positive and negative predictive values were 55.5 and 90% respectively.

Conclusions:

According to a strict definition of a true case (exanthem and positive skin test), sensitivity and specificity were rather high, the positive and negative predictive values were acceptable. For other drugs an types of hypersensitivity reactions, however, these values are considerably lower. Therefore for some clinical hypersensitivity reactions such as exanthems from antiepileptics, LTT may be a supplemental diagnostic tool.

15. Albumin as a vehicle in intracutaneous skin testing reduces the irritant potential of three non-betalactam antibiotics

1Thomas Harr, 2Carola Hecking, 3Verena Figueiredo, 2Kurt Jäger, 1Andreas J. Bircher
1Allergology Unit, Department of Dermatology, 2Angiology Unit, Department of Internal Medicine, 3Institute of Hospital Pharmacy, University Hospital Basel, Switzerland

Background: The need to optimize skin testing in drug allergy diagnosis is an increasing and partially unmet issue. Often only intracutaneous skin testing is available to evaluate an allergic reaction to a drug, however, false positive and false negative test results are often a problem.

Intracutaneous application of drugs often leads to an irritant or toxic reaction of the skin, mimicking a true sensitization.

Aim: We evaluated three non-betalactam antibiotics (ciprofloxacin, rifampicin, clarithromycin) in intracutaneous skin testing, using different concentrations and two different solvents in 17 healthy non allergic volunteers.

Methods: Different concentrations of ciprofloxacin (1:300;1000;3000), rifampicin (1:10000; 30000; 100000) and clarithromycin (1:300;1000;3000;10000;30000) were intracutaneously administered either in physiologic saline or in 0.3mg/ml human serum albumin. The area of the wheal and erythema was the main read out to assess the irritant potential of each drug concentration in the two solvents. Furthermore the pH value of every drug concentration in each of the solvents has been measured.

Results: Ciprofloxacin, rifampicin and clarithromycin had all at the highest concentration an irritant potential. The tested drugs showed a significant decrease of irritant potential when reconstituted in 0.3mg/ml albumin. The pH values for all tested drug concentrations in both solvents was within the range of 5.63 and 6.0.

Conclusion: Albumin as a vehicle decreases the false positive read out in intracutaneous skin drug tests with three common non-betalactam antibiotics. The pH values among the tested drug concentrations and solvents are comparable and therefore not the cause for the different irritant potential.

16. Evaluation of diagnosing patients with history of reaction to beta-lactam antibiotics

Mihaela Zidarn

University Clinic of Respiratory and Allergic Diseases, Golnik, Slovenia. E-mail: mihaela.zidarn@klinika-golnik.si

Background: Reactions to beta lactam antibiotics are among the most frequently encountered in the field of drug reactions. But diagnostic tests including drug provocation test are often negative in patients with past history of reaction to betalactams and it is most probably safe for them to take betalactams.

Objective: We wanted to evaluate the effect of our past work in diagnosing reactions to beta-lactams. We were interested in patients in whom all tests were negative and we suggested that it is save for them to take beta–lactam antibiotic. All patients had negative sIgE for penicilloyl G, penicilloyl V and amoxicilloyl, negative skin prick tests and intradermal tests for PPL and MDM component and negative drug provocation test in divided doses up to the dose of one therapeutical dose. 

Methods: We sent a questionnaire to the patients with a history of reaction to beta-lactam antibiotic and negative allergologic workup. We wanted to know if the patient had any reaction to beta-lactam after the testing. 

Results: From 1997 to 1999 we had 36 patients with history of reaction to beta lactam and negative allergologic workup including provocation testing. We were able to obtain 24 answers to the questionnaire. 10 patients did not need any antibiotic after the testing, 7 patients received beta lactam antibiotic and did not have any reaction, 2 had a reaction which was not suggestive of an allergic reaction, 2 patients received non beta-lactam antibiotic because beta-lactams were not indicated and 2 patients received non beta-lactam antibiotic although the allergologic workup for beta-lactam was negative. In 2 patients a reaction reoccurred. In both cases the repeated reaction was a late reaction occurring several days after the beginning of treatment. 

Conclusion: Diagnosing reactions for beta-lactam antibiotic is reliable in everyday clinical practice except for late reactions where a prolonged drug provocation test would probably be more appropriate.

17. Determinants and Outcomes of Nevirapine Hypersensitivity

Elizabeth J. Phillips, Benita Yip, Robert S Hogg, Richard Harrigan, Julio S.G. Montaner.
British Columbia Centre For Excellence in HIV/AIDS, Providence Health Care, University of British Columbia, Vancouver, British Columbia, Canada
Background:  Nevirapine (NVP) is a drug used in combination antiretroviral treatment (ART) of the human immunodeficiency virus that has been associated with a potentially life-threatening hypersensitivity reaction occurring within the first 3 months of treatment.

Aim:  To establish risk and outcomes associated with NVP hypersensitivity (HSR).

Methods:  A population-based cohort study was conducted in treatment naïve patients starting NVP based ART between May 1997 and June 2003.  Possible NVP HSR was defined as those permanently stopping NVP within either 30 days, or within 90 days with a coding of adverse drug event or elevation of liver transaminases (AST, ALT).  Determinants examined included age, gender, ethnicity, hepatitis C status, injection drug use, concurrent ART, baseline CD4+, viral load, baseline transaminases and physician experience.  Viral genotyping was compared between baseline and follow-up within one year following NVP initiation.  Logistic regression and Cox Proportional Hazard analyses were performed to examine risk, outcomes and death.

Results:  A total of 67/686 (9.8%) met the definition for NVP HSR.  In univariate logistic regression analysis, there was only a trend towards an association between female gender and NVP HSR.  Future virologic suppression occurred in 440/613 (71.8%) of the NVP tolerant group vs. 4/67(6.0%) of the HSR group (p<0.001).  In multivariate Cox analysis the risk of non-accidental death was 2.50 x in the HSR group (p=0.004).

Conclusions:  In our cohort of treatment naïve patients initiating NVP, possible NVP HSR is a marker of poor outcomes including failure of future virologic suppression and death. 
18. Investigation of Quinolone Allergy

1Stroud Catherine, 1Dixon Lisa, 2Hughes David, 1Fay Anne

1Department of Immunology, Royal Victoria Infirmary, Newcastle upon Tyne, 2Department of Anaesthesia, Royal Victoria Infirmary, Newcastle upon Tyne

Background: We are an allergy clinic serving a population of approximately 3 million in the North of England and run a drug allergy testing service primarily for the investigation of adverse reactions to anaesthetic agents but also accept referrals from General Practitioners to investigate adverse reactions to a wide range of other drugs.

Aims: We report a case, of a possible allergy to ciprofloxacin, to illustrate the difficulties encountered in our clinic, in the absence of nationally agreed guidelines, for the investigation of such patients.

Methods-Case Report: A 55-year-old female with bronchiectasis was referred having developed urticaria on her legs and torso while on a 6-week course of Ciprofloxacin for eradication of pseudomonas from her airways. She had a history of chronic intermittent urticaria and asthma since the age of 18. Her chest physician was anxious to re-use quinolones as part of her further management. Skin-prick tests, intra-dermal tests and graduated challenge tests were performed.

Results: Skin prick tests were negative and intradermal tests were uninterpretable. Challenge provoked urticaria and severe bronchospasm, which was treated successfully with bronchodilators and steroids.
Conclusion: A literature search carried out prior to testing revealed the difficulties in investigating such patients with irritant concentrations for intra-dermal testing quoted which varied from 0.0000001mg/ml to 0.02mg/ml among 5 different studies. The implications of this are discussed further.

19. A Histamine Release in vitro Assay with a Human Mast Cell Line to Identify Potential Pseudoallergens.  
Deborah Finco-Kent, Xiuling Guo and Thomas T. Kawabata. 
Worldwide Safety Sciences, Pfizer Global Research and Development, Groton, CT, USA

Pseudoallergic reactions are pharmacologically mediated and do not require an adaptive immune response.  It is primarily mediated by the direct release of histamine and other factors from mast cells and basophils. During drug development, allergic-like reactions may be observed and an assay is needed to determine if the reaction is mediated by a pseudoallergic mechanism. To this end, primary mast cells, mast cells generated from PBL and the LAD2 cell line were evaluated as the source of cells for an in vitro assay.  Primary cultures of human mast cells were obtained from foreskin cells cultured with stem cell factor (SCF). Human CD34+ PBL were obtained from healthy adults and cultured in IL-3, IL-6 and SCF.  The SCF-dependent LAD2 cell line (a mast cell sarcoma/leukemia cell line) was licensed from the lab of Dean Metcalfe, NIAID, NIH.  Initial evaluation of each of the sources of mast cells involved measuring total histamine levels and histamine release with melittin and 48/80 exposure. Histamine released into the supernatant was measured by ELISA. Based on the findings from these studies, further studies were focused on the LAD2 cell line.  Exposure to 48/80, melittin, morphine, vancomycin, or tubocurarine resulted in a dose dependent release of histamine.  An advantage of using LAD2 cells is their availability and consistency in response compared to the subject to subject variability with primary mast cells.  However, LAD2 cells grow slowly and may not be responsive to all pseudoallergens since it is tumor cell line. 

20. Rheumatoid arthritis with Eosinophilia 

Valentyna Chopyak, Galyna Potomkina, Khrystyna Lishchuk-Yakymovych 

Lviv national medical university, Clinical Immunology and Allergology department, Lviv, Ukraina 

Background: We give a case from clinical practice about the IgE-dependent allergic reaction on medicaments in patient with the first diagnosed rheumatoid arthritis. On the basis of diagnostic criteria (ARA) it was  diagnosed rheumatoid arthritis and then recommended as addition therapy to base treatment an nonsteroid anti-infalammatory drugs (dicloberl).  

Aim: A 21-year old woman was admitted for a extensive maculopapular skin rash, cough, muscle and joint pain, loss of appetite and fever above 38º C  11 days  after beginning treatment with NSAIDs.

Methods: On physical examination she had enlarged inguinofemoral lymph nodes, increase of liver, and a diffuse crackling noise on chest auscultation. She had a white blood cell count of 60 x 103/µL with eosinophils oscillation between 44-60 %, lymphocytopenia and hypergammaglobulinemia; with total IgE concentration of 1300 UI/L (normal concentration <130 UI/L); positive antinuclear antibodies and positive rheumatoid factor. Extensive serologic studies and cultures showed no bacterial, viral, or fungal infection. A chest radiograph showed a bilateral basal interstitial lung infiltrate. It was diagnosed an allergic disease, namely the eosinophilic pneumonia, that need to withdrawn the causative NSAID. 

Results: The patient was treated with sorbents, hepatoprotectors and antihistamines of I-II generation have also been used during 2 weeks. After this treatment all of the symptoms of this drug-induced eosinophilic hypersensitivity were reduced.

Conclusion: Thus it was confirmed the fact of risk of treatment with NSAID as triggers of development of IgE-dependent allergic reaction. Cutaneous and hematological adverse drug reactions ate not uncommon, affecting 2-3 percent of hospitalised patients.

21. Polymorphisms in the MHC region and co-trimoxazole hypersensitivity in HIV-positive patients

Mohammed Alsbou, Ana Alfirevic, Javier Vilar, Kevin Park, Munir Pirmohamed
Department of Pharmacology and Therapeutics, University of Liverpool, UK

Background: Hypersensitivity reactions to co-trimoxazole (thought to be due to the sulfamethoxazole [SMX] moiety) share some clinical and immunohistochemical characteristics with carbamazepine (CBZ) and abacavir (ABC). Recently, strong associations have been demonstrated with HLA-B alleles and ABC and CBZ hypersensitivity in different ethnic populations.  However, the role of MHC polymorphisms has not been evaluated in HIV-positive patients with SMX hypersensitivity.

Aim: To investigate whether there is an association with MHC region gene polymorphisms and SMX hypersensitivity, in comparison to hypersensitivity reactions to CBZ and ABC.

Methods: More than 350 patients and controls were genotyped for polymorphisms in the lymphotoxin-α (LTA), TNF-α, HSP70 and HLA-DR gene clusters by using a combination of PCR-RFLP and PCR-SSO analysis and real-time PCR genotyping assays. Statistical analysis was performed using Haploview.

Results: SMX hypersensitivity was not associated with any of the variants investigated. In contrast, ABC hypersensitivity was associated with the LTA 80 AA genotype (p=0.02), and HSP70-Hom 2763 AA genotype (p=0.04), and CBZ hypersensitivity with HSP70-Hom 2437 (p=0.009).  Haplotypic associations were identified for ABC and CBZ, but not for SMX.

Conclusions: Although inflammatory cytokines and immune phenomena are implicated in SMX hypersensitivity, we were unable to find a genetic predisposing factor in the MHC. We have however confirmed the associations between CBZ- and ABC-induced hypersensitivity reactions and genetic polymorphisms in the MHC.

22. Implications of NK receptors in non-immediate adverse drug reactions

1Esther Morel, 1Beatriz Tapia, 2Miguel Blanca and 1Teresa Bellón.

1Research Unit. Hospital Universitario La Paz, Madrid, 2Allergy Department. Hospital Carlos Haya, Málaga.

Background: Non-immediate adverse drug reactions, in which effector cells are cytotoxic T lymphocytes (CTLs), give rise to different pathological entities ranging from mild skin rashes to severe cutaneous reactions such as toxic epidermal necrolysis and Stevens Johnson´s Syndrome.

Aim: In the present work, we sought to study the potential role of NK receptors (NKRs) and of HLA molecules in the establishment and physiopathology of these diseases, as well as the influence of the presence of the drug (hapten) in receptor-ligand interactions and, therefore, in the threshold of cellular activation.

Methods: NKR expression in PBMCs from patients in acute phase and upon resolution was analyzed by flow cytometry. The potential role of the presence of the drug in receptor-ligand interactions was studied by in vitro assays using amoxicillin, that spontaneously binds to serum or cellular proteins in order to be recognized by specific TCRs in the context of HLA class II or I molecules. NKL cell line mediated cytotoxicity was measured in a 4-h 51Cr-release assay againts MHC class I-deficient 721.221 cells and HLA transfectants of the same cell line preincubated or not with the drug. Conjugation assays were also carried out to evaluate the phosphorylation of ILT2 receptor and the recruitment of SHP-1 phosphatase.

Results: A high percentage of NK cells and CTLs expressing NKRs was observed in peripheral blood from patients in the acute phase. In addition, target preincubation with the drug reduced the recruitment of SHP-1 phosphatase to ILT2 receptor after the interaction with HLA.

Conclusion: The results suggest that NK cells and CTLs expressing NKRs play and important role in non-inmediate adverse drug reactions. The regulation of cellular activation through these HLA receptors could be a mechanism implicated in the physiopathology of these diseases.
23. Detection and characterization of drug-specific T cells in drug-induced interstitial nephritis

1Monika Keller, 1Zoi Spanou, 1Markus Britschgi, 2Nikhil Yawalkar, 3Markus Mohaupt, 4Thomas Fehr, 5Jörg Neuweiler and 1Werner J. Pichler
1Division of Allergology, Clinic of Rheumatology and Clinical Immunology/Allergology, 2Departement of Dermatology, and 3Divison of Nephrology/Hypertension, Inselspital, 3010 Bern, Switzerland, and 4Division of Nephrology and 5Institute of Pathology, Kantonsspital, 9007 St. Gallen, Switzerland

Background: Drug induced interstitial nephritis (AIN) is a rare disease, which is characterized by sudden impairment in renal function, mild proteinuria, and sterile pyuria. A variety of drugs like antibiotics, NSAIDs, anticonvulsants, diuretics, proton pump inhibitors, and many more seems to be able to induce these manifestations. 

Aim: The aim of this study was to analyze whether drug specific T cells are involved in AIN, to characterize their function and to relate their function to histopathological changes. 

Results: The PBMCs from three patients with AIN were analyzed performing lymphocyte transformation tests (LTTs), which showed a proliferative response to flucloxacillin, penicillin G, and disulfiram, respectively. Moreover, the in vitro analysis of the flucloxacillin-reactive cells showed an outgrowth of T cells bearing the T cell receptor (TCR) Vβ9 and Vβ21.3, suggesting an oligoclonal immune response to the drug. All flucloxacillin-specific T-cell clones generated from peripheral blood expressed CD4 and αβ-TCRs. After in vitro stimulation with anti-CD3/anti-CD28 antibodies, the cytokine secretion patterns were heterogeneous with variable expression of IL-4, IL-5, IFN-γ and TNF-α. 

The immunohistochemically analysis of kidney biopsies revealed cell infiltrations, consisting mostly of T cells (CD4+ and some CD8+). An increased number of neutrophils, eosinophils and IL-5+ cells was observed in biopsy specimens. Cytotoxicity related molecules like FasL or perforin were absent.

Conclusion: The data indicate a role of drug-specific T cells in drug-induced interstitial nephritis. Similar to the skin, such drug specific T cells may locally release various cytokines, which then recruit a mixed inflammatory cell infiltrate, which causes AIN. 

24. Immunological mechanisms of delayed-type hypersensitivity reactions to iodinated contrast media

1Monika Keller, 1Marianne Lerch, 1Markus Britschgi, 1Valérie Tâche, 1Daphné Schmid, 1Basil O. Gerber, 2Gisèle Kanny, 3Andreas J. Bircher, 4Catherine Christiansen, and 1Werner J. Pichler
1Division of Allergology, Clinic of Rheumatology and Clinical Immunology/Allergology, Inselspital, Bern, Switzerland, 2Department of Internal Medicine, Clinical Immunology and Allergology, University Hospital, Nancy, France, 3Allergy Unit, Department of Dermatology, University Hospital, Basel, Switzerland; 4Research Development, GE Healthcare, Oslo, Norway

Background: With a frequency of 1 – 3 %, delayed type hypersensitivity reactions to iodinated contrast media (CM) present themselves as non-serious skin eruptions. Positive skin patch tests, provocation tests and lymphocyte transformation tests (LTTs) as well as immunohistochemical findings suggest an underlying T cell-mediated mechanism. 

Aim: The generation and characterization of CM-specific T cell clones (TCCs) from patients would prove the involvement of T cells in these reactions and represent a valuable tool to investigate the underlying pathomechanisms.

Methods: LTTs, generation of T cell lines (TCLs) and TCCs and proliferation tests.

Results: In this study, two patients with CM-induced delayed skin reactions were analyzed. The patients showed a drug-specific response with positive skin tests and positive LTTs to iohexol or iomeprol, respectively. Iohexol specific TCCs were generated from one patient and iomeprol specific TCLs and TCCs could be generated from PBMC of the other patient. Glutaraldehyde-fixed APCs were still able to induce a weak proliferation to iohexol and iomeprol in two CM-specific TCCs, whereas two TCCs proliferated only in presence of drug-pulsed APC. In MHC-blocking experiments, an MHC-Class II restriction (DR or DP) was detected. 

Conclusions: The generation of drug-specific TCCs supports the notion that side effects of CM are T cell mediated and drug specific. The presentation of the drug is APC dependent and MHC restricted. In this study, two pathways of drug presentation were detected: a presumably direct binding of the CM to the MHC/TCR and a rather stable antigen presentation after incubation of the APCs with CM.

25. Effect of carbamazepine on expression of the HSP-70 genes in B cells from hypersensitive patients

Mohammed Alsbou, Abigail Rice, Ana Alfirevic, B. Kevin Park, Munir Pirmohamed

Department of Pharmacology and Therapeutics, University of Liverpool, UK

Background: The mechanisms of hypersensitivity to carbamazepine (CBZ), the most commonly used antiepileptic, are not fully understood. However, an immune aetiology has been implicated. Polymorphisms in the heat shock protein (HSP70) gene cluster, located in the class III region of the major histocompatibility complex (MHC), have been recently associated with CBZ hypersensitivity.

Aim: To investigate the effect of CBZ on expression of the HSP70 genes (HSPA1A, HSPA1B, HSPA1L) in B cells from CBZ hypersensitive patients.

Methods: Epstein-Barr virus-transformed B-lymphoblastoid cell lines (B-LCL) were generated from CBZ hypersensitive patients (n=4).  Cells were treated with CBZ and samples analysed at different time points. Heat shock experiments (42C( for 2 hours) were performed as a positive control. Quantification of gene expression was performed using real-time RT-PCR normalised to the endogenous control (HPRT).

Results: All three genes (HSPA1A, HSPA1B, HSPA1L) showed an increase in mRNA levels following heat shock, with HSPA1B mRNA levels being the highest. CBZ, however, induced the expression of HSPA1L, but not of the other two genes. 

Conclusion: Our data show that only HSPA1L was induced following treatment with CBZ. Heat shock, however, induced the expression of all three HSP70 genes at the mRNA level. Experiments are currently underway to evaluate these findings in larger numbers and at protein level.

26. Psychological and psychodiagnostic findings in patients with multiple drug intolerance syndrome.

De Pasquale Tiziana, Nucera Eleonora, Buonomo Alessandro, Roncallo Chiara, Pollastrini Emanuela, Alonzi Cristiana, Lombardo Carla, Altomonte Giorgia, Di Candia Luana, Pecora Valentina, Musumeci Sonia, Schiavino Domenico, Patriarca Giampiero

Allergy Department, Catholic University, Rome, Italy

Background: The multiple drug intolerance syndrome (MDIS) is a clinical entity characterized by adverse drug reactions to almost three unrelated drugs, chemically, pharmacologically and immunogenically unrelated, taken in 3 different occasions and with negative allergy testing. Symptoms referred by the patients are often subjective and the vegetative nervous system is frequently involved.

Aim: We decided to study 27 females affected from MDIS from a psychological point; these patients were compared to 27 age-matched healthy females, with no adverse drug reactions.

Methods: These subjects underwent the following psychodiagnostic tests: 1) the Minnesota Multiphasic Inventory-2; 2) the State Trait Anxiety Inventory – Form Y ; 3) the Toronto Alexithymia Scale ; 4) the Zung Self-rating Depression Scale ; 5) the Zung Self-rating Anxiety Scale.

Results: When compared to the control group, our patients showed: a higher anxiety score; a higher grade of depression and the difference was statistically significant (p=0.01); a high difference (p=0.001) between the two groups a regards somatic symptoms; a higher grade of alexithymia (p<0.01); a worst quality of life, in all the analyzed ambits (subjective sensations, health, school activities, work, free-time activities, social relations, general activities).

Moreover we found a positive relationship between: anxiety and somatic symptoms (p<0.001); anxiety and depression (p<0.01) alexithymia and somatic symptoms (p<0.01).

Conclusion: These findings clearly demonstrate a prevalence of psychological symptoms in patients with MDIS, when compared to a sex and age-matched healthy population, with no history of adverse drug reactions or allergy.

28. Drug-related admissions to the Department of Dermatology, University of Medical Sciences in Poznań – 2000-2004 analysis.

Dorota Jenerowicz, Magdalena Czarnecka-Operacz, Wojciech Silny

Department of Dermatology and Allergic Diseases Diagnostic Center, University of Medical Sciences, Poznań, Poland

Background: Problem of adverse drug reactions (ADR) is still important and up-to-date. In the USA, ADR are the cause of hospital admissions for 1,5 mln patients a year. ADR are characterized by exceptional variety, both considering pathomechanism and clinical symptoms.

Aim: The purpose of the present study was to overview the frequency and type of ADR being the cause of hospitalization in the Department of Dermatology. The study also highlights the groups of drugs most frequently suspected and reviews age and gender of patients among the analyzed group.

Results: In the time period between 2000 and 2004, 57 patients were hospitalized because of ADR (30 female patients and 27 male patients), which constituted for 1% of all admissions to the Department of Dermatology at that time. Age of hospitalized patients ranged from 9-79 years (mean 44,5 years). Among examined age groups, patients age 41-60 predominated (47%). The most frequent type of ADR was urticaria and angioedema (30%), maculopapular exanthem (28%) and erythema multiforme (25%). In over 50% of patients possible causative drug was suspected: non-steroid anti-inflammatory drugs (33%), antibiotics (7%) and carbamazepine (7%).

Conclusions: Results presented in the study enable us to estimate significance of ADR problem as a cause of hospital admissions and encourage to thorough analysis of the causes and pathomechanism of ADR. Any medication has the potential to produce an adverse reaction and any reaction may be potentially life-threatening. Therefore, prompt diagnosis and treatment as well as future avoidance of the medication are essential to reduce morbidity and mortality.

29. Basophil activation test in local anesthetics allergy: a possible new contribution to the “ in vitro” diagnosis

2Mendes A, 1Campos Melo A, 2Spínola Santos A, 2Pedro E, 2Palma Carlos G, 2Pereira Barbosa MA, 1Pereira Santos MC

1Clinical Immunology Unit - IMM / Lisbon Faculty of Medicine, 2Immunoallergology Unit - Hospital Santa Maria, Lisbon, Portugal 

 

Background: Local anesthetics(LA) are drugs frequently used and  are usually well tolerated, but sometimes, they can cause severe adverse reactions. The golden standard method to diagnose an allergic reaction to LA is the “in vivo” subcutaneous challenge.

Aim: To assess the contribution of  the  “in vitro” method -  basophil activation test (BAT).

Material and methods: 10 patients (9 female, 1 male, mean age 35 years) with LA allergy confirmed by subcutaneous challenge and 3 healthy controls (2 female, 1 male, mean age 30 years). Basophil activation was measured by  flow cytometry using double labeling IgE PE/CD63 FITC (Basotest() after stimulation with procaín (P) 0.2mg/ml, 0.05 mg/ml and 0.0125 mg/ml; lidocaín (L) 0.1mg/ml, 0.025mg/ml and 0.00625mg/ml; ropivacaín (R) 0.2mg/ml, 0.05mg/ml and 0.0125mg/ml.

Results: The results comparing clinical history , “in vivo” and “in vitro” tests showed: a total correlation in 4 patients. 2 with challenge and BAT positive for P and R and BAT negative for L; 2 with challenge and BAT positive for P and L and BAT negative for R ; 1 with challenge and  BAT positive for R and BAT negative for P and L. The other patient was taking anti-histaminics and the results were not considered. Positive results were considered according to the stimulation index (IE): P and L ( 1.8; R ( 1.1

Conclusions: According with these results, BAT seems to be a promising test as a valid contribute in LA allergy diagnosis but, the use of other concentrations of the drugs, must be tested. 

30. Basophil activation test in diclofenac or paracetamol "hypersensitivity": distinct patterns, distinct mechanisms?

1Campos Melo 2A, Mendes 2A, Caiado J, 2Spínola Santos A, 2Pedro E, 2Palma Carlos G, 1Sousa A, 2Pereira Barbosa MA, 1Victorino R, 1Pereira Santos MC

1Clinical Immunology Unit -  IMM / Lisbon Faculty of Medicine; 2Immunoallergology Unit - Hospital Santa Maria, Lisbon, Portugal 

Background: Angioedema/urticaria are well recognized adverse reactions to non steroid anti inflammatory drugs and the mechanism involved is usually considered to be non IgE mediated. 

Aim: Evaluate the contribution of  basophil activation test (BAT) in parallel with clinical history, skin and provocation tests to diagnosis. 

Material and methods: 12  patients with “hypersensitivity” to diclofenac or paracetamol based on clinical history;7 “hypersensitive” to diclofenac tolerating paracetamol–groupI, 5 “hypersensitive” to paracetamol tolerating diclofnac-groupII  and 3 subjects tolerating diclofenac and paracetamol–control group. Skin prick tests(SPT) to diclofenac and to paracetamol, intradermal tests(IDT) for both drugs and oral provocation tests to paracetamol were performed in all patients.

Basophil activation was measured by flow cytometry after stimulation(different concentrations)with suspected drugs.

Results: GroupI:All patients showed: negative diclofenac and paracetamol SPT, paracetamol IDT and BAT; positive  diclofenac IDT and BAT with a good correlation with clinical history and skin tests. Moreover these patients exhibit a distinct pattern of basophil activation characterized by the absence of the typical CD63 bright population.GroupII:3 patients with negative paracetamol and diclofenac skin tests and BAT and a delayed response to oral provocation test;1 patient with negative paracetamol and diclofenac skin tests and positive oral provocation test, negative BAT to diclofenac and positive to paracetamol  and 1 patient with negative skin tests to diclofenac, positive SPT and BAT to paracetamol confirming an IgE mediated hypersensitivity.

Conclusions: BAT to diclofenac appear useful in diagnosis and the distinct pattern of basophil activation in this group suggests a different physiopathological mechanism. The Paracetamol “hypersensitivity” patients are  heterogeneous in terms of the mechanism involved. 

31. Long lasting reactivity and high frequency of drug-specific T-cells after severe systemic drug hypersensitivity reactions

Andreas Beeler, Olivier Engler, Basil O. Gerber and Werner J. Pichler

Division of Allergology, Clinic of Rheumatology and Clinical Immunology/Allergology, Inselspital, Bern, Switzerland. andreas.beeler@allergy.unibe.ch

Background: Drug-reactive T-cells are involved in most drug induced hypersensitivity reactions. The frequency of such cells in peripheral blood of drug-allergic patients after remission is unclear.

Aim: Determination of the frequency of drug-reactive T-cells in the peripheral blood of patients 4 months to 12 years after severe delayed type drug hypersensitivity reactions, and whether their frequency of these cell differs from the frequency of tetanus toxoid-reactive T-cells.

Methods: We analysed 5 patients with severe drug hypersensitivity reactions, applying two methods: Quantification of cytokine-secreting T-cells by ELISpot, and fluorescent dye 5,6-carboxylfluorescein diacetate succinimidyl ester intensity distribution analysis of drug-reactive T-cells.

Results: Frequencies found were between 0.02% - 0.4% of CD4+ T-cells reacted to the respective drugs measured by CFSE analysis, and between 0.01% - 0.08% of T-cells as determined by ELISpot. Reactivity was seen neither to drugs to which the patients were not sensitized, nor in healthy individuals after stimulation with any of the drugs used.
Conclusion: About 1:250 to 1:10’000 of T-cells of drug allergic patients are reactive to the relevant drugs. This frequency of drug reactive T-cells is higher than the frequency of T-cells able to recognize recall antigens like tetanus toxoid in the same subjects. A substantial frequency could be observed up to twelve years later in one patient even after strict drug-avoidance. Patients with severe delayed drug hypersensitivity reactions are therefore potentially prone to react again to the incriminated drug even years after strict drug avoidance.

32. In vitro testing of drug-mediated hypersensitivity – upregulation of CD69

Andreas Beeler, Basil O. Gerber and Werner J. Pichler
Division of Allergology, Clinic of Rheumatology and Clinical Immunology/Allergology, Inselspital, Bern, Switzerland. Andreas.beeler@allergy.unibe.ch

Background: T-lymphocytes play a key role in drug hypersensitivity reactions. Their reactivity can be shown by proliferation of PBMC in response to the drug (lymphocyte transformation test, LTT). However, the LTT is not very sensitive and imposes limitations in terms of practicability.

Aim: To identify an alternative to the LTT, we investigated the upregulation of the early activation marker CD69 on CD4 and CD8 T-cells after drug-stimulation. PBMC were from 10 patients with well documented drug allergies, and of 4 healthy individuals.

Methods: Four months to 12 years after drug hypersensitivity reactions, the CD69-upregulation on T-cells of 10 patients was analysed with flow cytometry. 

Results: After 24-48h of drug-stimulation, an increase of CD69 expression on T-cells was observed with drugs incriminated in drug-hypersensitivities. The same drugs upregulate CD69 neither in patients sensitized to another drug nor in healthy controls. Compared to the frequency (1:250 to 1:10’000 of T-cells) of drug-specific T-cells of drug-allergic patients in remission (1), the percentage of CD69+ T-cells after drug-specific stimulation is much higher (1%-3% of CD4+ T-cells). This surprisingly high upregulation of CD69 on T-cells is due to an amplification effect of IL-2, which is secreted by drug-specific T-cells, as antibodies to the IL-2R and IL-2R chains diminished this upregulation substantially and IL-2 itself upregulated the activation marker on T-cell from healthy individuals. 
Conclusion: These findings demonstrate that CD69-upregulation is only seen if specific T-cells are present and is thus a promising tool to detect the presence of drug specific T-cells in peripheral blood of drug-allergic patients.

1) Beeler A, Engler O, Gerber B, Pichler WJ. Long lasting reactivity and high frequency of drug-specific T-cells after severe systemic drug hypersensitivity reactions. JACI (in press)

33. Hypersensitivity to cephalosporins
Moreno Rodilla, Esther; Dávila González, Ignacio; Laffond Yges, Elena; Macías Iglesias, Eva; Lorente Toledano, Félix

Department of Allergy, University Hospital of Salamanca, Salamanca (Spain)
Background: Allergic reactions to cephalosporins have increased due to the extension for their use in treating different infectious diseases. Allergic reactions can be elicited by allergens unique to cephalosporins or by other that cross-react with penicillin related antigens. However, the cephalosporin allergenic determinants have not been properly identified. 

Aim: To evaluate the characteristics of the reactions and the usefulness of skin tests in diagnosing hypersensitivity to cephalosporins.

Methods: Ninety-four patients with a suspected allergic reaction to cephalosporins were studied. Skin tests were performed with major and minor determinants of benzylpenicillin, benzylpenicillin, amoxicillin, ampicillin and with cephalosporins including cefazolin, cefonicid, cefuroxime, ceftazidime, cefotaxime and the culprit cephalosporin; If skin test to any of these compounds were positive, the patient was considered to be allergic; if they were negative a challenge test with the responsible antibiotic was performed; if negative, skin and challenge tests were repeated three weeks later.

Results: Twenty-eight patients (29.8%) had a positive skin or challenge test. The most common clinical reactions were urticaria/angioedema (64.3%) and anaphylaxis (25%). Twenty-four patients (25.5%) were positive in the initial evaluation and four (4.3%) in the re-evaluation. Twenty-two subjects were diagnosed by skin tests (78.6%) and in six cases a challenge test was necessary (21.4%) When evaluating those patients with positive skin tests, 6 (21.4%) were positive only to penicillin reagents, 17 (60.7%) had positive skin tests with cephalosporins; 10 of them (35.7% of positives) reacted exclusively to cephalosporins. Six patients (21.4%) had a reaction on challenge test whit cephalosporins, three of them with oral cephalosporins that have not been skin-tested. 

Conclusions: In our series, the most frequent allergic reactions to cephalosporins were urticaria and anaphylaxis. When evaluating cephalosporin allergic reactions, skin tests with the cepahlosporin had elicited the reaction are advisable. 

34. Efficacy and safety of desensitization to Co-trimoxazole following cutaneous reactions in HIV positive patients.

1Josefina Rodrigues, 1Daniela Malheiro, 1Susana Cadinha, 1Eunice Castro, 1Carmen Botelho, 1M.Graça Castel-Brancoa
1Immunoallergology Department, H.S.João, Porto, Portugal
Background: Co-trimoxazole (CMZ) is a key antibiotic for prophylaxis and treatment of several human immunodeficiency virus (HIV) related illness. It is the drug of choice in the prophylaxis of toxoplasmose encephalitis and the first line treatment for Pneumoystis carinii pneumonia.

Because of its effectiveness, it is widely used around the world. However, adverse reactions are very frequent in HIV+ patients (25%). 

Aim: The objective of this study was to evaluate the outcome of two modified oral desensitization protocols for CMZ in twenty HIV infected patients and acquired immunodefiency syndrome (nineteen with Pneumoystis carinii pneumonia, one with toxoplasmose encephalitis).

Results: The most common reaction was generalized, pruritic maculopapular rash (n=15, 75%) followed by urticaria/angioedema in three (15 %) and generalized pruritus in two.

Twelve patients were submitted to four days desensitization scheme (protocol 1) and seven to a procedure consisting of eight doses ( beginning with 4,8mg of CMZ) of increasing amounts of culprit drug, with half-hour interval until therapeutic dose was achieved, 80/400mg (protocol 2).

No cutaneous or systemic reactions were recorded during or after procedure. Patients were told to mantain daily dose of 80/400mg. If the drug was stopped, the entire regimen may have to be repeated. The authors present and discuss protocol 1 and 2 and their applicability in day care hospital.

Conclusion: As judged by the outcome and ability to tolerate the drug after desensitization, the second protocol is as safe as the first. We are now consistently applying protocol 2 to treat patients in these conditions.

35. Multicenter study with internet-based database on the severe drug hypersensitivity reactions in Korea – two years’ experience

1,2Yoon-Seok Chang, 1Sang-Heon Kim, 3Joon-Woo Bahn, 1Yoon-Keun Kim, 4Young-Koo Jee, 5Hae-Sim Park, 6Ae-Young Lee, 1Sang-Heon Cho, 1You-Yong Kim, 1Kyung-Up Min
1Department of Internal Medicine, Seoul National University College of Medicine, Seoul; 2Department of Internal Medicine, Seoul National University Bundang Hospital, Seongnam; 3Department of Internal Medicine, Hallym University College of Medicine, Pyonchon; 4Department of Internal Medicine, Dankook University College of Medicine, Cheonan; 5Department of Internal Medicine, Ajou University College of Medicine, Suwon; 6Department of Dermatology, Dongguk University College of Medicine, Ilsan, Korea

Background: Severe drug hypersensitivity reactions such as drug induced hypersensitivity syndrome, Stevens-Johnson syndrome, and toxic epidermonecrolysis are rare disorders. Multicenter study is essential to study these diseases. Information technology such as internet made multicenter study easier.

Aim: To survey the incidence, causative drugs, and clinical parameters of severe drug hypersensitivity reactions in Korea.

Methods: Seven university hospitals were involved. Internet-based database was established for the multicenter study. Information on the demographic features, the duration of drug intake, co-morbidity, the onset, duration, features of drug hypersensitivity reaction, the diagnosis, laboratory tests, skin test(prick and patch), and the causative agent were stored as database.

Results: Total of 60 cases were collected with the exception of type I hypersensitivity reaction. The causative drugs were anti-convulsants(23.3%), antibiotics(23.3%), anti-tuberculosis medication(11.7%), allopurinol(10%), NSAIDs(5%), etc. Carbamazepine(18.3%) was the most important causative drug. They showed systemic(83.3%), cutaneous(70.0%), hepatic(51.7%), hematologic(8.3%), renal(8.3%), and respiratory(5.0%) manifestations. The most common feature of cutaneous symptoms was exanthematous lesion(48.3%). Hepatocellular toxicity(45.0%) was common for hepatic injury. Leucopenia(5.0%) was common for hematologic abnormality. All of renal abnormalities were azotemia. Drug induced hypersensitivity syndrome was about 70% among the cases.
Conclusion: We could assess the incidence, causative drugs, and clinical parameters of severe drug hypersensitivity reactions. Internet-based database is a powerful tool for the multicenter study of severe drug hypersensitivity reactions and would be also useful as a monitoring tool. (Supported by a grant from the Ministry of Health & Welfare, Korea. 03-PJ01-PJ13-GD01-0002)
36. A prospective study of severe drug allergies among inpatients from a general hospital in Singapore
Bernard Yu Hor THONG, Yew Kuang CHENG, Khai Pang LEONG, Chwee Ying TANG, Hiok Hee CHNG 

Department of Rheumatology, Allergy and Immunology, Tan Tock Seng Hospital, Singapore.

Background: There is limited epidemiological data on severe drug allergies (DA) from South-East Asia.

Aim: To describe the clinical patterns and outcomes of severe DA in inpatients in a general hospital in Singapore.  

Methods: Consecutive patients with severe cutaneous and/or systemic DA reported using an electronic allergist-verified inpatient DA reporting system during the study period 1st December 1997 to 31st December 2005.

Results: A total of 952 episodes of DA were reported. There were 153 (16.1%) episodes of severe DA. The mean age of those with severe DA was 52 ± 21 years, comprising 51% males and 77.8% Chinese. There were 59 (38.6%) episodes of drug hypersensitivity syndrome (DHS), 47 (30.7%) Stevens Johnson syndrome (SJS), 14 (9.2%) toxic epidermal necrolysis (TEN), 11 (7.2%) SJS-TEN overlap, 15 (9.8%) generalized exfoliative dermatitis and 10 (6.5%) anaphylaxis. The most common manifestations of DHS were hepatitis (71.2%), fever (66.1%), haematological abnormalities (59.3%) and acute renal impairment (11.9%). The most common cause of anaphylaxis was beta-lactam antibiotics (80%), and for DHS/SJS/TEN/GED, allopurinol (21%), phenytoin and carbamazepine (18%). There was previous exposure to the putative drug in 16%. Eight (5.3%) cases of mortality were attributed to beta-lactam antibiotics, allopurinol, mefenamic acid and omeprazole. The reactions were TEN (4 patients), SJS (2), overlap and anaphylaxis. 

Conclusion: Severe DA occurred in 16.1% of inpatients who experienced DA, resulting in death in 5% of these patients. Delayed reactions were a more common cause of death than anaphylaxis. The most common putative drugs were beta-lactam antibiotics, anti-epileptic drugs and allopurinol.

37. Outcomes of patients with toxic epidermal necrolysis in a general hospital

Bernard Yu Hor THONG, Yew Kuang CHENG, Khai Pang LEONG, Chwee Ying TANG, Hiok Hee CHNG 

Department of Rheumatology, Allergy and Immunology, Tan Tock Seng Hospital, Singapore.

Background: There is limited information on outcomes of Asian patients with toxic epidermal necrolysis (TEN). 

Aim: To describe the outcomes of patients with TEN in a general hospital.   

Methods: All consecutive patients with TEN or Stevens Johnson syndrome (SJS)-TEN overlap were recruited during the study period 1st December 1997 to 31st December 2005. Chi square tests were used to compare differences between proportions. P value < 0.05 was statistically significant.

Results: A total of 952 episodes of drug allergy were reported, of which 14 (9.2%) episodes were toxic epidermal necrolysis (TEN) and 11 (7.2%) SJS-TEN overlap. In addition to skin involvement, 10 patients (40%) experienced drug fever, 7 (28%) hepatitis, 6 (24%) haematological abnormalities and 1 (4%) acute renal insufficiency. Fourteen (56%) patients received high-dose intravenous immunoglobulin (IVIG) 1 g/kg/day for 2 days, among whom 4 (28.6%) also required 0.5 – 1 mg/kg/day of oral prednisolone tapered over a mean of 61 ± 43 days (range 25-102) for persistent symptoms. There were 9 (36%) deaths among whom 6 (66.7%) patients had received IVIG. None of the patients who received concomitant systemic corticosteroids died. Although there was a higher proportion who survived after receiving IVIG compared to deaths (p=0.001), there was no statistically significant difference in terms of age group (more or less than 65 years) and number of concomitant organ/systems involved.

 Conclusion:   Approximately 10% all of drug allergy episodes in our institution resulted in TEN, leading to death in 36% of those affected. IVIG and corticosteroids may improve mortality in TEN.

38 Effects of aspirin on food allergy -A retrospective analysis of 32 cases 

Hiroyuki FUJITA, Michiko AIHARA, Takeshi Kanbara, Naoko INOMATA, Hiroyuki OSUNA and Zenro IKEZAWA

Department of Environmental Immuno-Dermatology, Yokohama City University Graduate School of Medicine, Japan

Background:  Food-dependent exercise-induced anaphylaxis (FDEIA) is a specific food allergy which is characteristically induced by exercise combined with the ingestion of causative foods.  It is known that intake of aspirin makes symptoms worse in FDEIA. In addition, the recent reports have shown the effect of aspirin in immediate-type food allergy other than FDEIA. 

Aim:  To define the effects of aspirin on food allergy including FDEIA.

Methods:  We have retrospectively analyzed case reports of immediate-type food allergy with the provocation test published in medical journals from 1983 to 2005 in Japan.  

Results:  Thirty two cases in whom the symptoms were augmented with aspirin have been reported (15 males and 17 females, aged 38.7 in average).  Causative foods were as follows; wheat (25 cases), lobster (four cases), abalone, walnut and buckwheat (one case each).  Four cases were provoked symptoms by the intake of causative foods.  The symptoms were augmented with the aspirin administration in 2 of them and were in combination with aspirin and exercise in the other cases.  Eighteen cases did not develop the symptoms with causative foods alone, but did with the food and aspirin.  Eight cases develop the symptoms only in combination with the food, aspirin and exercise.  We will also report our latest patient who was diagnosed as a wheat allergy enhanced by aspirin and by exercise.

Conclusion:  Aspirin seems to be useful in the provocation test with food allergy patients.

39. Drug Allergy Units and Pharmacovigilance Systems as partners.

1Josefina Rodrigues, 2Manuela Milne, 1Carmen Botelho, 1Susana Cadinha, 1Daniela Malheiro, 1Eunice Castro, 1Linda Cruz, 1M. Graça Castel-Branco
1Allergy and Clinical Immunology Service, Hospital São João Porto, Portugal; 2Northern Portugal Pharmacovigilance Unit

Almost 10 to 20% hospitalized adult patients and 7% of general population have an adverse drug reaction (ADR) any time in their lives.

Between April 2004 and December 2005 the Allergy and Clinical Immunology Service of HSJ notified 192 ADR to the Northern Portugal Pharmacovigilance Unit (PVU), which represented 23% of all notifications. 

Patients had a mean age (sd) of 39 (17), 73% were female and 22% had personal history of atopy.

The commonly implicated drugs were NSAID’s (40.6%), antibiotics (23%) and analgesics/antipyretics (13.5%)

Causality relation, according to the PVU, was probable (59%), possible (15%) and final (12%).

Ninety two percent were considered as serious ADR and 18% of the reactions weren’t described on the pharmaceutical characteristics of the drug.

Most ADR were cutaneous (57%) followed by respiratory (19%) and gastrointestinal (4%). Thirty seven percent of the ADR occurred within 1 hour after intake and 80% following oral administration. 

Fifty seven percent of patients had to seek medical care because of the ADR, 4% were hospitalized and 66% received some kind of specific treatment.

Nineteen percent of patients recalled a previous contact with the same drug, without any reaction.

The main reason for prescribing the culprit drug was to treat an infection (14%).Four percent of patients recalled an associated condition at the time of the ADR, mainly fever and influenza like syndrome. Thirty eight percent were taking other drugs at the time of reaction.

In Portugal, most ADR are not reported to PVU, contributing to misdiagnosis and under prevalence numbers.

40. Broad-band inhibition of a sulfamethoxazole- and alloreactive T cell receptor by sulfanilamides

Basil O. Gerber and Werner J. Pichler
Division of Allergology, Clinic for Rheumatology and clinical Immunology / Allergology, Inselspital, CH-3010 Berne, Switzerland

Background: Drug-specific T cell clones (TCC) show a significantly higher incidence of alloreactivity than peptide-specific TCC while having a very narrow pattern of drug reactivity at the same time.

Aim: To elucidate how drugs affect the allo- and drug reactivity of a bispecific TCR.

Methods: A sulfamethoxazole (SMX)–specific TCR was transfected into mouse T-cell hybridoma devoid of endogenous TCR. Together with autologous or allogeneic Ebstein Barr virus (EBV)-transformed B cells as antigen presenting cells (APC), TCR downregulation as an early and IL-2 production as a late TCR-dependent response were measured.

Results: In conjunction with either autologous or allogeneic APC, eleven of twelve tested sulfanilamides induced TCR internalization but inhibited IL-2 responses. SMX was the most prominent exception: It activated both TCR internalization and the IL-2 response in conjunction with autologous APC but acted as an antagonist of the alloreactive IL-2 production. 
Conclusion: This report extends our findings on partial agonism and antagonism of drugs on TCR (see other abstract of the presenting author), demonstrating for the first time the inhibition of allogeneic, and thus peptide-specific, TCR activation by drugs. This particular TCR showed a remarkable degree of promiscuity and lack of discrimination as all sulfanilamides displayed almost the same effects on both responses. The indiscriminate inhibition of full TCR activation differs from the results obtained with two other TCR that are not alloreactive, and may be taken as an indication that therapeutic inhibition of allogeneic responses by small molecular weight compounds might be a feasible proposition.
41. Immediate type hypersensitivity to carboplatin in a melanoma patient

1Tamar Kinaciyan, 1Tamara Kopp, 2Nadine Mothes-Luksch, 1Georg Stingl, 1Stephan Wagner

1Div. of Immunology, Allergy and Infectious Diseases (DIAID); Dept. of Dermatology and 2Center of Pathophysiology, Med. Univ. of Vienna, Vienna Austria

Background: a 54 year old woman suffering from melanoma stadium IV with metastasis in the entire right lower leg underwent 9 cycles of chemotherapy with temodal, carboplatin and vindesine. She responded to this regimen with regression of metastases therefore chemotherapy was stopped. In the course of CT-Staging 7 months later, three cerebral metastases were found. After neurological gamma-knife treatment the chemotherapy was re-started. This time temodal was replaced with dacarbazine. Shortly after the administration of dacarbazine, at the beginning of the carboplatin administration the patient developed itchy red eyes, tingling in palms and soles, nausea, redness of facial skin and an incipient decrease in blood pressure. The chemotherapy was immediately stopped, with the administration of i.v. corticosteroids and antihistamines the immediate type hypersensitivity reaction could be treated. 

Methods: Prick and intradermal-tests were performed with dacarbazine, carboplatin and cisplatin, as an alternative for carboplatin. Furthermore, exposition testing with dacarbazine, cisplatin and carboplatin was carried out.

Results: All prick tests brought negative results. Intradermal tests with dacarbazine and cisplatin were also negative, while carboplatin showed a positive reaction.  Exposition testing with dacarbazine and carboplatin resulted negative. After the administration of 50 drops of cisplatin under cardiac monitoring the patient developed slight conjunctivitis and an incipient erythema of the face and immediately underwent anti-allergic treatment.

Conclusion: On account of the clinical course, positive skin testing and reports in literature about IgE mediated immediate-type reactions to substances containing platinum in industrial workers it is obvious that our patient also had a IgE-mediated immediate-type reaction. 

42. The Effect of Clozapine on Vitamin C and Selenium Deficient Animals

Julia Ip and Jack Uetrecht  

Department of Pharmaceutical Sciences, Faculty of Pharmacy, University of Toronto, Toronto, Ontario, Canada.

Background:  Clozapine is a very effective antipsychotic; however, its use has been limited by a ~0.8% incidence of agranulocytosis.  The mechanism of this idiosyncratic reaction is unknown, but there is no decrease in delay in onset of agranulocytosis on rechallenge, which suggests that it is not immune-mediated.  Studies conducted by others found that clozapine-treated patients had lower plasma and erythrocyte selenium levels. Our previous studies have shown that clozapine is metabolized by neutrophils to a reactive nitrenium ion, which reacts at diffusion-controlled rates with vitamin C.  The reactive metabolite might also react with selenium-containing proteins.

Aim:  The aim of these studies is to determine whether vitamin C or selenium deficiencies are risk factors for clozapine-induced agranulocytosis.  

Methods:  Peripheral neutrophil counts were obtained from guinea pigs on a vitamin C-deficient diet and rats on a selenium-deficient, both treated with 50 mg/kg/day clozapine for over 50 days.  Immunoblots were preformed to determine the amount of clozapine-protein covalent binding in the liver and bone marrow.

Results:  Neither selenium nor vitamin C deficiency resulted in agranulocytosis in clozapine-treated rats and guinea pigs; however, the amount of covalent binding observed in Guinea pigs was much less than in rats or humans.

Conclusion:  Agranulocytosis could not be induced in ascorbate-deficient guinea pigs, possibly because of insufficient reactive metabolite production.  Studies are currently under way to look at the effect of vitamin C deficiency in ODS rats, which lack ascorbate synthesis, but should have reactive metabolite production comparable to humans.
43. Clinical characteristics of mexiletine hydrochloride-induced drug hypersensitivity

Junko YAMAGUCHI, Michiko AIHARA, Tomoko MIKI, Hiroyuki FUJITA, Sanami TAKAHASHI, Shinichi ITIYAMA, Zenro IKEZAWA
Department of Environmental Immuno-Dermatology, Yokohama City University Graduate School of Medicine

Background: Mexiletine_$B!!_(Bhydrochloride is an antiarrhythmic drug having the configuration which resembles lidocaine. This drug is known to cause cutaneous averse drug reactions (ADR). However, most cases of the drug eruption due to mexiletine have been reported in Japan. It is also known that this drug causes drug-induced hypersensitivity syndrome (DIHS or referred as DRESS) more frequently in comparison with the other medicines. 

Aim: To define the clinical characteristics of cutaneous ADR due to mexiletine

Methods: We retrospectively analyzed recent reports published in medical Journals from 1988 to 2005.
Results: Seventy patients (41 males and 29 females, aged 53.7 in average) were reported. DIHS accounted for 40.0% in all cases, and Stevens-Johnson syndrome (SJS) and toxic epidermal necrolysis (TEN) did 4.3% and 1.4%, respectively. The other types of cutaneous ADR were as follows; macropapular rash, 21.4%, erythrodermia, 7.1%, and erythema multiforme, 7.1%. One patient with DIHS died and the mortality rate was 1.4%. In the patients with DIHS, the interval between the start of the administration and the onset of the symptoms was 37.3 days in average. Eight patients with DIHS had studied for human herpesvirus-6 (HHV-6) reactivation. All of them showed an elevation of HHV-6 IgG antibody titer 2-6 weeks after the onset of DIHS. Patch testing showed positive reaction in all patients tested. A typical case of DIHS due to the drug will be shown.

44. Role of NonParenchymal Cells in High Susceptibility of IL-10 and IL-4 Double Knockout Mice to Acetaminophen-Induced Liver Injury

Mohammed Bourdi, Mary-Jane Masson, Michael P. Holt, Marie R. Webster, Daniel Eiras and Lance R. Pohl. 
Molecular and Cellular Toxicology Section, Laboratory of Molecular Immunology, NHLBI, NIH, DHHS, Bethesda, MD, USA.

Background:  Drug-induced liver disease (DILD) represents a significant source of morbidity and mortality and a substantial challenge to drug therapy and new drug development. 
Aim: To determine the role of cytokines, chemokines, and mononuclear cells in DILD. 
Methods: Mice with deficiencies in anti-inflammatory cytokines were treated with acetaminophen (APAP), and analyzed for liver injury, serum cytokines and chemokines levels and hepatic infiltrating cells. 
Results:  We discovered a unique interaction that makes mice deficient in both IL-10 and IL-4 highly sensitive to the hepatotoxic effects of APAP.  Within 24 hours after wild type (WT), IL-10-/-, IL-4-/-, or IL-10/4-/- mice were administered 120 mg/kg of APAP, 80% of the IL-10/4-/- mice died with massive hepatic damage. In contrast, all of the WT, IL-10-/-, and IL-4-/- mice survived and showed minor or no signs of liver injury at this dose of APAP. The high susceptibility of the IL-10/4-/- mice was associated with elevated serum levels of inflammatory cytokines and chemokines including, TNF-(, IFN-, IL-1β, IL-6, MIP-1 and MIP-2 and elevated hepatic infiltrating CD4+ and CD8+ T cells but not B cells. Moreover, IL-10/4-/- x Rag2-/- mice, which lack T and B cells, were protected from the enhanced susceptibility to APAP-induced liver injury. A protection that was also associated with low serum levels of proinflammatory cytokines and chemokines. 
Conclusion: These findings suggest that hepatocyte homeostasis following DILD is highly dependent on the activities of both of IL-10 and IL-4, which together prevent over-expression of several proinflammatory cytokines and chemokines and chemotaxis of cytotoxic cells to the liver. 

45. 291 Patients with self reported drug reactions
Stefan Wöhrl, Kornelia Vigl & Georg Stingl

Medical University of Vienna , Department of Dermatology, Division of Immunology, Allergy and Infectious Diseases (DIAID), Vienna, Austria

Background: Unevaluated drug reactions lead to the prescription of expensive alternative medication, the reason why the EAACI guidelines recommend verification. 

Aim: We evaluated whether a structured test procedure in patients with self-reported drug reactions is worth the potential harm inflicted by testing.

Methods: We retrospectively analysed the charts of a cohort of 291 (220 f/71 m) consecutive patients from 01/2003 to 06/2004, who presented at the department’s allergy outpatient clinic with self-reported drug-reactions. 23 patients reported more than one independent event resulting in 325 cases. All patients underwent the following procedure: 1st: detailed history; 2nd: skin test and/or -lactam-specific IgE; 3rd: if inconclusive, each patient was offered provocation testing – if needed with alternative medication.

Results: We evaluated reactions to 130 antibiotics, 90 to non-steroidal anti-inflammatory drugs, 36 to local anaesthetics and 69 to other drugs. An association between drug intake and reaction was confirmed in 100 and excluded in 157 cases. 14/104 drug challenges, among these 4 reactions to placebo, yielded positive results but were managed without difficulty. In 68 cases, the procedure remained inconclusive. Additionally, we recommended 197 safe alternative regimens to 85 patients. Overall, our test-procedure resulted in clear-cut recommendations to 82.1% (239/291) of the patients.

Conclusion: A standardized workup including provocation challenges in patients with self-reported drug reactions leads to clear-cut advice concerning future tolerability or avoidance of certain drugs including recommendations for alternative medication in the vast majority of patients at the cost of an only low risk of mild side effects. were confirmed.

46. Role of Reactive Metabolites in Nevirapine-Induced Skin Rash

Jie Chen, Hong Gou, Baskar M. Mannargudi and Jack Uetrecht

Faculty of Pharmacy, University of Toronto, Toronto, Canada.

Background:   A fundamental question with regard to idiosyncratic drug reactions is whether they are mediated by the parent drug or a reactive metabolite.  Animal models provide a powerful tool to answer this question.  

Methods and Results: Nevirapine(NVP) is metabolized by P450 to 2, 3 and 12-OH NVP.  Inhibition of P450 pathway with aminobenzotriazole led to a decrease in 2 and 3-OH NVP excretion; however, 12-OH NVP excretion and NVP plasma levels increased and rash occurred at a lower dose; therefore, the 2 and 3 hydroxylations could not be responsible for rash.  Treatment of sensitized animals with an analogue in which the cyclopropyl group was replaced by an ethyl group led to a rash similar to animals treated with nevirapine so oxidation of the cyclopropyl amine is not responsible for the rash. Treatment of sensitized animals with an analogue where the 4-methyl group was substituted with a chlorine did not result in a rash suggesting that the methyl group is involved.  Treatment of animals with 12-OH NVP at the   same dose as NVP, led to a rash even though it was cleared more rapidly than NVP and the blood levels of the metabolite were much lower than those of NVP at the same dose. 
Conclusions:  These experiments provide evidence that 12-OH NVP pathway, possibly through the production of a reactive quinonemethide may be responsible for the rash. 

47. Cross sensitivity in delayed type hypersensitivity reactions to low molecular-weight heparins, heparinoid  and hirudin: A new alternative

Tamar Kinaciyan, Georg Stingl

Div. of Immunology, Allergy and Infectious Diseases (DIAID); Dept. of Dermatology, Med. Univ. of Vienna, Vienna Austria

Background: a 65-year-old adipose woman suffering from fibramyalgia underwent surgery several times receiving enoxaparin s.c.- a low molecular-weight heparin (LMWH) - postoperatively for seven days each time. After the last surgical intervention she developed large itchy and scaly plaques at the Lovenox application sites. She was presented at our outpatient clinic for allergologic work up since the next operation was already planned for one month later. She had no continous medication and was otherwise healthy.

Methods: Skin Testing (intradermal- and patch-test) was first performed with 4 different LMWHs, namely enoxaparin, deltaparin, certoparin, nadroparin and with danaparoid and lepirudin. In a second step we tested with pentosan polysulfate and fandoparinux.

Results: Intradermal tests resulted positive for enoxaparin and deltaparin after 24h, for certoparin and nadroparin after 48h and for lepirudin after 72h. Patch tests were positive after 48 and 72h only for enaxaparin and nadroparin. The skin testing in the second step with pentosan polysulfate and fandoparinux resulted negative.

Conclusion: Fandoparinux, a synthetic pentasaccharide, is a new class of highly effective antithrombotic drug. It acts by indirectly inhibiting Factor Xa via antithrombin. 

We prescribed fandoparinux 2,5 mg once-daily s.c. since pentosan polysulfate is designed for i.m., i.v., or oral application, the latter is indicated only in chronic and subacute diseases and therefore not a true alternative for patients with short term hospitalisation and self application of anticoagulants.

48. Allergic reactions to macrolide antibiotics in children 

Marina Atanaskovic-Markovic, Biljana Medjo, Branimir Nestorovic 

University Children's Hospital, Beograd, Serbia and Montenegro 

Background: Allergic reactons to macrolides are uncommon and there is little known about cross-reactivity among them. 

Arm: The arm of this study was to confirm or rule out the diagnosis of allergy to macrolides in children and to determine the frequency of immediate allergic reactions to macrolides and their cross-reactivity. 

Methods: At University Children's Hospital in Belgrade a group of 15 children with suspected anaphylactic allergic reaction to macrolides were tested for the last two years. 

Out of the total of 15 tested children, 10 (66.7%) were boys and 5 (33.3%) were girls. The ages ranged from 2 years to 14 years (mean age 8.8). 

The time period that had elapsed from the occurrence of reaction to the performance of skin testing varied from 2 months to 3 years. 

Skin tests were performed with erythromycin, azithromycin and clarithromycin. In children where skin tests were negative oral challenge were performed. In case of positive skin tests further examinations were interrupted and the children were considered allergic to that drug. 

Results and Conclusion: Ten children were negative control group which had previously tolerated these drugs. 

Four children (26.7%) were found to be positive to erythromycin, 5 children (33.3%) were positive to azithromycin and 2 children (13.3%) were positive to clarithromycin. 

Two children (13.3%) had selective sensitizations to erythromycin, 2 children (13.3%) also had selective sensitizations to azithromycin and 1 child (6.7%) to clarithromycin. 

Cross-reaction between erythromycin and azithromycin was found out with 1 child (6.7%), as well among erythromycin, azithromycin and clarithromycin. 

49. Validation and standardization of skin tests for diagnosis of hypersensitivity and prevention of hypersensitivity reactions to oxaliplatin.

1Pagani Mauro, 2Aitini Enrico, 2Vivorio Beatrice and 1Antico Andrea
1Medical Oncology Unit and Allergology Unit, Asola Hospital, Piazza 80° Fanteria, 1 - 46041 Asola MN, Italy; 2Medical Oncology and Haematology, Mantova Hospital, Via Albertoni 1, 46100 Mantova, Italy

Background: Authors have recently reported hypersensitivity  reactions to oxaliplatin, the most recent platinum coordination complex introduced into clinical practice.

Aim:  To validate  and standardize skin tests to diagnose and possibly prevent hypersensitivity reactions to oxaliplatin. Secondary aim has been the evaluation of the ability of skin test to predict patients at risk for hypersensitivity reactions to oxaliplatin.   

Methods: We performed skin tests at increasing concentrations of oxaliplatin (ranged between 0.01 and 1 mg/ml for the prick and between 0.001 and 1 mg/ml for the intradermal tests) on 15 patients never exposed to platinum salts, on 10 patients treated with oxaliplatin without adverse reactions, and on 5 patients who  had shown hypersensitivity reactions to the drug which occurred after the fifth administration. In a second time we performed skin test on 8 patients before each course of chemotherapy.  

Results: Positive skin reaction to the prick test at the concentration of 1 mg/ml was seen in one patient with hypersensitivity reactions. The intradermal test was positive in all the patients with hypersensitivity reactions at the concentration of 0.1 mg/ml. It was negative in the 15 non-exposed subjects and in the 10 patients who had been exposed to oxaliplatin without hypersensitivity reactions. The skin test received by patients before chemotherapy was positive in one case.   

Conclusion: Skin prick test at the concentration of 1mg/ml and, in case of negative response, intradermal test at the optimal concentration of 0.1 mg/ml should be used, starting from the 5th course of therapy, to diagnose and prevent hypersensitivity reactions to oxaliplatin. 

50. Prospective observational study of adverse drug reactions (ADR) in an Internal Medicine Department

Luís S. Pinheiro, Vasco A.J. Maria, Margarida Lucas, Rui M.M. Victorino
Serviço de Medicina 2 – Hospital de Santa Maria e Faculdade de Medicina de Lisboa/Instituto de Medicina Molecular

Background: Clinico-epidemiological studies on ADR in the context of Central Hospitals are considered of major importance in terms of public health.
Aim: To study the frequency of ADR as a cause of hospital admission, the incidence during hospital stay and to evaluate associated costs and implications in hospital length of stay.

Methods: Prospective data collection on the patients admitted to an Internal Medicine ward of a Central Hospital with clinical interview and chart analysis according to a structured protocol. The suspected ADR were assessed in meetings with 3 investigators who rated the probability of each ADR case and the preventability according to predefined criteria.
Results: In a total of 624 admissions 108 ADR cases were identified (17,3%) and in 49,1% of those, ADR was the cause of admission. Among the group of ADR identified during hospital stay the average length of stay was 17,3 days and 9,9 days for the non-ADR group. The average number of drugs taken during hospital stay was 12,7 for the group with ADR inhospital. Most ADR were considered moderate or severe (77,7%) and 87,0% were classified as probable or definitive. The pharmacotherapeutic groups most frequently involved in ADR were: cardiovascular system, nervous system and anti-infectives.

Conclusion: ADR represent a major factor of morbidity during hospital stay and a significant cause of hospital admission. This reinforces the importance of clinical awareness in this area. Internists can have an important role in the surveillance of drug safety and in the imputation process.

51. Gene expression in the presence and absence of an adverse reaction to sulphamethoxazole.

1M. Jane Tucker, 2David Carter and 1,3Michael J. Rieder.

1Department of Paediatrics, University of Western Ontario, London, Ontario, Canada; 2London Regional Genomics Centre, London, Ontario, Canada; 3Biotherapeutics, Robarts Research Institute, London, Ontario, Canada

Background:  Gene expression in patients who have and have not tolerated therapy with sulphamethozazole (SMX) has not been studied.

Aim:  To identify genes differentially expressed in SMX sensitive and resistant individuals..

Methods: Peripheral blood mononuclear cells (PBMCs) were isolated from 2 volunteers: one with no reaction to SMX and one with severe urticaria after SMX treatment.  Cells were incubated at 370C in a humidified CO2 atmosphere for 0, 4 or 8 hours with 100µM SMX-NO, the presumed toxic nitroso derivative of SMX.  At these times, RNA was isolated using Trizol followed by an Rneasy column.  RNA quality was analysed by an Agilent 2100 Bioanalyzer.  Each sample was biotinylated and hybridised to an Affymetrix HGU 133 plus 2.0 GeneChip and scanned for expression of 38,500 well characterised human genes. 

Results:  Preliminary analysis involved genes that have increased or decreased at least 5-fold in one individual but not the other in 4 hour versus 0 hour samples. These selected genes indicate a tendency to upregulate anti-apoptosis and MAPKKK, and down-regulate chemokine receptors in the sensitive individual.  Tensin and pleckstrin genes had increased expression, while the apoptosis inducing, TNF alpha-induced proteins and a calcium channel subunit had decreased expression in the other individual.

Conclusion:  There appear to be differing expression of genes regulating apoptosis between the cells of the individual with an adverse event to SMX versus the cells of the person who did not;  this suggests studying these pathways may be important in understanding the pathogenesis of SMX hypersensitivity. 

52. Development of Precision Cut Lung Slices (PCLS) for Potency Estimation of Chemicals

Katherina Sewald, Maja Henjakovic, Simone Switalla, Diana Kaiser, Norbert Krug, Armin Braun
Fraunhofer ITEM, Department of Immunology and Allergology, Nikolai-Fuchs-Str. 1, 30625 Hannover, Germany

Background: PCLS display the complex interaction of different cell types in the living organ and allow immunological processes to be studied ex vivo. 

Aim: The aim of this study is the functional description of living lung cells in PCLS before and after contact with a training set of sensitizing and non-sensitizing compounds. Toxicological and immunological endpoints are used to predict the classification of sensitization potencies.

Methods: PCLS were prepared with a microtome from animal lungs and cultured in vitro. Cytotoxicity (LDH, CLSM after propidium iodide or calcein/ethidium-1 homodimer staining) and cytokine secretion profiles (ELISA, FACSArray) were measured following 24h culture with water insoluble and soluble allergens (e.g. hydroquinone, ammonium hexachloroplatinate), irritants and LPS. Control PCLS were cultured with medium alone, or with 500ng/ml bacterial lipopolysaccharide.

Results: For 10 chemicals concentrations without any effect on cell viability or significant cytotoxicity were determined. Culture of PCLS with concentrations that resulted in greater than 50 % cytotoxicity reduced the expression of 23 cytokines and chemokines. Treatment with non-toxic doses of 9 chemicals stimulated the secretion of TNF-alpha more than 100 %. The production of other cytokines and chemokines (e.g. IL-1beta, IL-9, eotaxin and others) was stimulated but secretion was prevented. 

Conclusion: These results are first steps to distinguish chemicals on the basis of cytokine secretion and cell injury.

53. Genome-wide scan for genetic markers associated with carbamazepine- and allopurinol-induced severe cutaneous adverse reactions

1Shuen-Iu Hung, 1,2Wen-Hung Chung, 1Wu-Hsiang Fang, 1Chih-Wen Ou Yang, 1Chien-Hsiun Chen, 1Cathy SJ Fann, 1Jer-Yuarn Wu, 1Yuan-Tsong Chen
1Institute of Biomedical Sciences, Academia Sinica, No128, Sec.2, Academia Rd, NanKang, Taipei115, Taiwan

2Department of Dermatology, Chang Gung Memorial Hospital, No.199, Tung-Hwa North Rd, Taipei105, Taiwan

Background: Carbamazepine (CBZ) and allopurinol are commonly prescribed medication for seizure and gout/hyperuricemia, respectively. However, CBZ and allopurinol are frequent causes of severe cutaneous adverse reactions (SCAR), e.g., the drug hypersensitivity syndrome (HSS), Stevens-Johnson syndrome (SJS), and toxic epidermal necrolysis (TEN), leading to significant morbidity and mortality. Using candidate gene approach, we previously identified genetic markers strongly associated with CBZ- and allopurinol-induced SCAR; specifically, HLA-B*1502 is associated with CBZ-SJS/TEN and HLA-B*5801 with allopurinol-SJS/TEN/HSS. 

Aim: To verify the previous results by genome-wide scan, and identify additional markers/susceptibility genes other than HLA-B molecules might predispose individuals for these severe adverse events. 

Methods: We carried out a genome-wide scan using Affymetrix GeneChip Human Mapping 100K set. A total of 259 Han Chinese subjects were enrolled, including 56 cases/54 controls for CBZ-SJS/TEN, and 60 cases/89 controls for allopurinol-SCAR. Comparisons of allele frequencies between case/control were performed using Fisher’s exact tests. 

Results: We confirmed the previous observation that the most significant association was observed in the SNPs of the HLA-B regions on chromosome 6 (p value for allopurinol-SCAR: 9.28x10(-9); p value for CBZ-SJS/TEN: 6.91x10(-13)). In addition, we found clustering of SNPs located between cysteine and tyrosine-rich 1 (CYYR1) gene and a disintegrin and metalloprotease with thrombospondin motifs-1 (ADAMTS1) gene on chromosome 21 strongly associated with allopurinol-SCAR (p value=1.37x10(-5)). 

Conclusion: These genetic markers provide a plausible basis for the development of such a test to identify individuals at risk for this potentially life-threatening condition induced by drugs, as well as for an increased understanding of the pathogenesis of these clinical syndromes.

54. Analysis of Stevens-Johnson syndrome and Toxic epidermal necrolysis in Japan from 2000 to 2005

Yumiko Yamane, Michiko Aihara, and Zenro Ikezawa
Department of Environmental Immuno-Dermatology, Yokohama City University Graduate School of Medicine, Japan

Background: Stevens-Johnson syndrome (SJS) and Toxic epidermal necrolysis (TEN) are potentially fatal disorders, which are accompanied by the wide spread blushing, blisters, erosion, and the eruption of the mucous membrane.

Aim: To define the presenting characteristics and to evaluate the treatment of SJS and TEN, we retrospectively analyzed recent reports of SJS and TEN.
Methods: The causes, clinical characteristics, treatments, and mortality were analyzed in the cases of SJS and TEN published in medical journals from 2000 to 2005.

Results: Forty-two cases of SJS (15 males and 27 females, aged 45.0 in average) and 51 cases of TEN (26 males and 25 females, aged 45.8 in average) were reported. Common causative drugs of SJS and TEN were non-steroidal anti-inflammatory drugs (especially acetoaminophen), antibiotics (especially cephalosporin), and anticonvulsant drugs (carbamazepine, phenobarbital, phenitoin). Majour complication of these disease were hepatitis (60.0%), renal dysfunction (25.3%), respiratory dosorder (18.9%), encephalopathy (9.4%), and intestinal bleeding (8.4%). Corticosteroids were administered systemically in most cases. Steroid pulse therapy was chosen in 14 cases of SJS and 23 cases of TEN. An administration of immunoglobulin and plasma apheresis were also accompanied with corticosteroid therapy in some cases. The mortality rate of the patient with SJS was 2.38%, and that with TEN was 9.8%. All dead cases except one had sepsis. The mortality rate of TEN decreased remarkably as compared to 21.6% (58/269) in the previous data from1981 to 1997.

55. Oral desensitization to sulfasalazine.

Josefina Rodrigues, Susana Cadinha, Eunice Castro, Daniela Malheiro, M.Graça Castel-Branco

Immunoallergology Department, H.S.João, Porto, Portugal
Sulfasalazine is a well established treatment for inflammatory bowel disease. Unfortunatly up to one third of patients experience some adverse reaction, due to the sulfapirydine component, that limits its use. Hypersensitive patients can be successfully desensitized.

We report successful oral desensitization to sulfasalazine in three patients.

Case one: 23 year old woman, with one year history of severe ulcerative colitis. Previous history of severe facial oedema, after two 500mg tablets of Acetylsalicylic Acid (ASA) followed by generalized urticaria. She has been on free ASA treatment and free ASA diet ever since. After, she refused to take oral steroids; sulfasalazine seemed to be the drug of choice.

Case two: 35 year old man, with a six year diagnosis of ulcerative colitis. After initial intolerance to sulfasalazine, he has been well on messalazine regimen for five years. Last year, he experienced worsening of illness, with need for hospitalization to control pain, hydration and corticosteroid therapy. Sulfasalazine was the chosen drug after this crisis.

Case three: 28 year old woman with one year diagnosis of ulcerative colitis.

Initially put on therapeutic scheme with corticosteroids (CTS), prednisone 2mg/kg/day and 3g sulfasalazine/day. Abdominal pain, nausea, vomiting associated with cutaneous lesions were present after CTS withdraw.

In patient one, desensitization was carried out beginning with 0.37mg of sulfasalazine, followed with doubling dosages until 3g/day (achieved after ten days). In patients two and three we used 0.37mg as the starting of sulfasalazine but it was possible to achieve the therapeutic dose (3g/day) in five days without any problem.

Comments: 1-Despite some changes in the drug properties after crushing it for incrementally increasing administration, we successfully desensitized three patients with a shorter protocol of five to ten days

2- The term “graded- challenge” may be more appropriate in these cases since we lack confirming rechallenge reaction and a clear underlying mechanism.

56. Delayed type hypersensitivity to penicillin in a patient with localized scleroderma  – case report.

1Dorota Jenerowicz, 1Magdalena Czarnecka-Operacz, 1Wojciech Silny, 2Maciej Stawny. 

1Department of Dermatology and Allergic Diseases Diagnostic Center, University of Medical Sciences in Poznań; 2Department of Pharmaceutical Chemistry, University of Medical Sciences in Poznań

Background: Localized scleroderma (morphea) is a relatively benign skin condition, characterized by well-defined, round, irregular or linear sclerotic plaques. There is no standard treatment scheme in morphea. Systemic therapy includes repeated courses of intramuscularly (i.m.) administered procaine penicillin, which in many patients results in softening of affected skin.

Case report: We describe a case of a patient with localized scleroderma, whose first course of i.m. treatment with a single dose of procaine penicillin was disturbed after 11 hours by the appearance of maculopapular exanthem. Intradermal tests with penicilloylpolylysine (PPL) and 2% procaine performed before penicillin administration were negative after 15, 30 and 60 minutes and within 24 hours of observation. 3 months after remission diagnostics was performed including skin prick tests (negative with 2% procaine, PPL, benzylpenicillin (BP) and amoxicillin), intradermal tests (negative with 2% procaine, PPL, amoxicillin and positive after 3 hours with BP) and patch tests (positive after 48 hours with BP). Skin biopsy obtained from the area of positive intradermal test result, showed mixed dermal inflammatory infiltrate with numerous eosinophils.


Conclusions: Penicillins may be responsible for various types of allergic reactions, classified as immediate and nonimmediate. Both patch and intradermal tests are regarded as useful in evaluating delayed type hypersensitivity to penicillins. In case of our patient, maculopapular exanthem could be caused by minor penicillin determinant mixture (PPL – negative, BP – positive). Delayed hypersensitivity to beta-lactams is a long-lasting condition, therefore further observation of the patient is planned in order to evaluate the duration of skin tests positivity.
57. Cross allergy between cephalosporins and carbapenems: a case report.

1Karim Aouam, 2Foued Ben Romdhane, 2Chaouki, Loussaief, 2Mohamed Chakroun, 1Naceur A. Boughattas, 2Noureddine Bouzouaïa.

1Laboratoire de Pharmacologie, Faculté de Médecine, Monastir, Tunisia; 2Service des maladies infectieuses, CHU Monastir, Monastir Tunisia

Background: Cephalosporins and carbapenems are structurally related since they share the same betalactam ring and are potentially able to induce hypersensitivity reactions. Cross reactivity between imipenem and cephalosporins has not been described.

Aim: We report a case of a patient who developed an allergic skin reaction to cefotaxime, and subsequently tolerated imipenem. 

Case report: An 18-year-old, tetraplegic male, was admitted in the Infectious Disease Department for urinary tract infection (UTI). After urinary sampling for cytobacteriological examination, empiric antibiotherapy with cefotaxime 1 g intravenously and gentamicin 80 mg intramuscularly was started. Three hours later, the patient developed an erythematous maculo-papular and pruritic rash, over almost his entire body. There was neither oedema nor dyspnoea and the arterial blood pressure (ABP) was 120/70 mm Hg. Haematological and biochemical parameters were normal especially eosinophils (300/mm3). Serological tests for hepatitis B and C and Epstein Barr virus were all negative. Discontinuation of cefotaxime and intravenous administration of dexamethasone led, the next day, to complete resolution of the eruption. Urine cytobacteriological examination and antibiogram revealed a leukocyte count, 500/ mm3 and presence of Klebsiella pneumoniae that was sensitive only to imipenem, amikacin and colimycin. In view of absolute necessity to treat UTI and the benignity of the exhibited rash, we decided to treat our patient with a full dose of imipenem. After his consent, we administered, under high clinical oversight, imipenem 1 g intravenous drip during 2 hours. There were no features of clinical intolerance: neither rash nor dyspnoea and ABP averaged 13/8 during the whole infusion and 2 hours later. The course of imipenem 3 g/day and amikacin 1 g/day was carried out during 14 and 5 days respectively with no sign of skin eruption or significant change in hemodynamic status during the entire course. Treatment resulted in complete normalization of the urine cytobacteriological examination performed 2 days after being started on imipenem. 

Conclusion: To our knowledge this is the first case to demonstratethe lack of reactivity to imipenem in a patient with a known allergy to cefotaxime.

58. Tolerance to selective COX-2 inhibitors in patients with high sensitivity to NSAIDs     
Pagani Mauro, Antico Andrea
Medical Oncology Unit and Allergology Unit, Asola Hospital, Piazza 80° Fanteria, 1 - 46041 Asola MN, Italy

Background: Adverse reactions to NSAIDs are usually observed. Then,  is possible to recognize a group with high sensitivity to NSAIDs, who had had adverse reactions to poor inhibitors of COX-1 such as nimesulide or paracetamol. 

Aim: The aim of our study was to evaluate the tolerability to selective COX-2 inhibitors in patients with high sensitivity to NSAIDs. Secondary end-point consisted in the evaluation of tolerability of paracetamol and nimesulide in patients with adverse reactions to selective COX-1 inhibitors.

Material and methods: All subjects submitted oral provocation test in single-blind fashion in Day Hospital regimen. The test was randomised and ratio placebo: active drug was 1:1. 

The active drugs administrated were etoricoxib and meloxicam in high NSAIDs sensitivity. Nimesulide and paracetamol were administrated in all other subjects. 

Results: We selected 74 subjects with pseudoallergic reactions to different COX-1 inhibitors. 29 patients who had had adverse reactions to nimesulide (24 cases), paracetamol (7) or both (5) was considered with high NSAIDs sensitivity. Symptoms referred were cutaneous in 19 patients, respiratory in 2, blended in 2. In two cases anaphylaxis was occurred. 

In all patients the challenge test was negative with good tolerability to all active drugs. 

Conclusions: We can conclude that selective COX-2 inhibitors such as etoricoxib or partial inhibitors of COX-2 like meloxicam are tolerated in subjects with high sensitivity to NSAIDs and represent a safe alternative for the treatment of these patients. Moreover, our study confirms that paracetamol and nimesulide are a good option in subjects with pseudoallergic reactions to selective COX-1 inhibitors.                   

59. Mast Cell Carboxypeptidase as a Biomarker for Anaphylactic Shock

1Xiaoying Zhou, 1Laurie C. Lau, 2Colin Summers, 1Mark G. Buckley, 3Graeme Wild, 2Richard S. H. Pumphrey, 1Andrew F. Walls 
1Immunopharmacology Group, University of Southampton, Southampton, UK, 2Immunology Unit, St Mary's Hospital, Manchester, UK, 3Deparment of Immunology, Northern General Hospital, Sheffield, UK

Background: The measurement of elevated serum concentrations of tryptase has become a mainstay of the laboratory diagnosis of anaphylaxis.  However, the failure to detect an increase in levels in many cases, calls for the identification and validation of new clinical markers.

Aim: To investigate mast cell carboxypeptidase as a serum marker for anaphylaxis. 
Methods:  An ELISA for carboxypeptidase was developed with specific monoclonal antibodies prepared against this unique mast cell product.  The assay was applied to determine concentrations of carboxypeptidase in cell supernatants, and in serum or plasma from cases of suspected anaphylaxis (collected within 8 hours of onset; n=255), or from control groups consisting of healthy blood donors (200), asthmatic patients (23) or atopic subjects (80).

Results:  Circulating levels of carboxypeptidase in cases of anaphylaxis were greater than in those in each of the three control groups (p<0.0001), and elevated concentrations were detected in many cases in which increased tryptase concentrations were not detected.  There was no difference in carboxypeptidase levels between the control groups.  Studies with supernatants from experimentally activated mast cells indicated similar kinetics of carboxypeptidase and tryptase release in vitro.  Marked differences in the levels of these mast cell products in the circulation could reflect differences in rates of diffusion through tissues, in clearance or in the populations of cells activated in anaphylaxis.

Conclusions:  Mast cell carboxypeptidase should represent a useful serum marker for anaphylaxis.

60. National adverse reactions consultancy service: investigations 2005  
Graeme Wild, William Egner   

Protein Reference Unit and Department of Immunology, Northern General Hospital, Sheffield

NARCOS has been assisting anaesthetists in investigating adverse drug reactions since 1978. We ideally require blood samples taken at 1,3 and 24 hours post reaction. These samples are assayed for tryptase and specific IgE if available, interpreted in the context of the clinical information and advice on further investigation/referral given. It is vital that drugs used and clinical phenotype is available for proper assessment.  It is preferable that anaesthetic records are supplied.

233 patients from hospitals throughout the UK and Ireland were referred in 2005 (96 males and 137 females). Tryptase analysis showed that in the males values >40(g/L were seen in 21%, 20-40(g/L in 15% and <20(g/L in 64%. Females represented 17%, 11% and 72% in each group respectively. 

Insufficient details for interpretation were given on 142 requests: 24 lacked drug details, 56 clinical details and 62 had no useful information at all. All reports issued for these samples include a pro-forma requesting that clinical & drug data be sent, but satisfactory responses were obtained in only 14 (11%) perhaps because referrals are channelled through local laboratories and the referring clinician is unknown.

The vast majority of referrals lack essential clinical details and compliance with written requests for information is poor. These problems are unlikely to be resolved without a national database or appropriate networking between drug allergy centres to ensure that local referrals are made to complete the investigation of patients appropriately.

61. A Liver unit experience of the Drug Hypersensitivity Syndrome (DHS)

Syn WK, Short K, Holt AK, Mutimer DJ, Haydon GH.
Liver and Hepatobiliary Unit, Queen Elizabeth Hospital, Birmingham, UK

Background: The drug hypersensitivity syndrome (DHS) is a potentially fatal drug reaction. Liver injury leading to acute liver failure is the main cause of mortality. Patients who develop acute liver failure are referred to regional liver centres for specialist care.   
Aims: Review the outcome of patients with DHS in the Liver Unit
Methods: All patients admitted to the Liver Unit with DHS were identified. A retrospective review was made of the clinical notes and database.
Results: Seven patients (median age 30 years) were admitted between 2003 and 2005. The majority were Asian and Afro-Caribbean. The commonest drugs implicated were carbamazepine and sulphasalazine. Drugs were taken over a median period of 4 weeks prior to the onset of symptoms (range: 1 to 8 weeks). 
Encephalopathy developed in 5 patients (median of 8 days) following admission. Median time from jaundice to encephalopathy was 12 days. All five were admitted to the intensive care unit (ITU). Three of 5 died from multi-organ failure. Two others received a liver transplant – one is alive whilst the other died early post-transplant. 

Admission CRP (134 vs 18), peak CRP (145 vs 72), INR (7.7 vs 1.85) and lactate (12.8 vs 2.48) were significantly higher in those who had a poor outcome.

Conclusions: Patients referred with the DHS to the liver unit have a poor outcome (>50% mortality). Admission to the ITU for respiratory and renal support predicts the development of multi-organ failure. CRP, lactate and INR may be useful prognostic markers. Finally, the role of liver transplantation in this systemic syndrome is unproven.
62. Potential role for Immune cells in Nevirapine related Adverse Drug Reactions

NS Drummond, I Gardner, R Jones, T Woods, FJ Vilar, A Owen, DJ Naisbitt, DP Williams, BK Park, M Pirmohamed 

Dept of Pharmacology, The University of Liverpool, Liverpool, L69 3GE
Background: CYP3A4 and CYP2B6 are the main P450 isoforms responsible for the metabolism and bioactivation of nevirapine (NVP), a non-nucleoside reverse transcriptase inhibitor, utilised in the treatment of HIV-1.  Cytochrome P450 isoforms are known to be expressed in immune cells, and this may be important in the pathogenesis of hypersensitivity reactions caused by drugs such as NVP. 

Aims: To investigate the levels of the NVP drug metabolising enzymes, CYP3A4 and CYP2B6, in lymphocytes and liver; and to determine whether CYP2B6 and CYP3A4 bioactivated NVP to reactive metabolites.

Methods: RNA was extracted from freshly isolated lymphocytes from 20 NVP-naïve, HIV-negative Caucasian individuals (10 females/10males).and 20 human livers.  Following cDNA synthesis, CYP2B6 and CYP3A4 mRNA levels were determined using real-time PCR in each of the samples. NVP was incubated with CYP2B6 and CYP3A4 over-expressing supersomes and samples analysed using LC-MS-MS to look for reactive metabolite formation.

Results: Using real-time PCR, CYP3A4 and CYP2B6 gene expression was 4x103 fold and 4x102 fold lower in lymphocytes than in liver samples. Following incubation of NVP with CYP3A4 supersomes, glutathione conjugates were identified by LC-MS-MS; however, bioactivation was not detected with CYP2B6 over-expressing supersomes.

Conclusion: The results from the study demonstrate that CYP3A4 can undertake bioactivation of NVP to a chemically reactive metabolite. CYP3A4 is present in human lymphocytes, although at a lower level than that found in liver. This raises the intriguing possibility that drugs such as NVP may undergo bioactivation in immune cells.  Since T-cells require as few as 10 ligands to initiate an immune response, it is possible that even a very low degree of bioactivation in the immune cells may be adequate in initiating a drug hypersensitivity reaction. 

63. Tiered strategy to evaluate hypersensitizing potential of drugs.

1Raymond Pieters, 1Marianne Bol, 1Ine Hassing, 2Stefan Nierkens

1Institute for Risk Assessment Sciences, Immunotoxicology, Utrecht University; 2current address: Dept. Tumor Imunology, Nijmegen Centre for Molecular Life Sciences, Radboud University, Netherlands

Background: Preclinical models to identify sensitizing drugs are not available, partly due to the idiosyncratic and multifactorial nature of underlying mechanisms. In many cases, T cell sensitization to chemical-induced neoantigens occurs which can be detected using local lymph node assays. However, these assays lack relevant (mostly oral) route of exposure and bioactivation mechanisms.

Aim: Our aim is to evaluate whether a combination of straightforward local lymph node assays such as the popliteal lymph node assay (PLNA) with oral routes of exposure-models is capable of identifying hypersensitizing drugs.

Methods: A number of drugs were tested in the murine PLNA using antibody formation to the co-injected TNP-Ficoll as read-out. IgG1 formation to TNP-Ficoll is indicative of neo-antigen specific T cell help. In addition, we examined the potential of model compounds to stimulate responses to TNP-Ficoll after oral exposures.

Results: Allergenic (DPH, D-penicillamine, ofloxacin) or autoimmunogenic drugs (streptozotocin) but not non-allergenic-(metformin, phenobarbital) and prohapten-drugs (procainamide, SMX) stimulated IgG1 or IgG2a formation to coinjected TNP-Ficoll in the PLN. In addition, oral exposure to D-penicillamine or diclofenac caused compound specific systemic sensitization, as indicated by increased IgG1 responses to TNP-Ficoll detected in the PLNA upon challenge with TNP-Ficoll 20 days after single dosing.

Conclusion:  Sensitizing drugs are able to stimulate antibody responses to TNP-Ficoll (after subcutaneous and oral exposures), suggesting that specific T cells are stimulated. Hence, a combination of assays using antibody responses to reporter antigens may suit to preclinically screen drugs for sensitizing potential. Methods need improvement to incorporate assessment of prohaptens.
64. Characterization of Carbamazepine and Carbamazepine metabolite-Specific T-cells in Vitro

Ying Wu, John Farrell, Anita Hanson, Munir Pirmohamed, B Kevin Park & Dean J. Naisbitt

Dept. of Pharmacology, University of Liverpool, L69 3GE UK

Background: Hypersensitivity is a rare but serious manifestation of carbamazepine (CBZ) therapy. The nature of the interaction between drug, MHC and the T-cell receptor is ill defined. 

Aim: To investigate whether presentation of CBZ and CBZ metabolites to T-cells is due to cross reactivity or a heterogeneous T-cell response against both drug and metabolites. Computer modeling was used to visualize the preferred drug confirmations and how this relates to the T-cell response.

Methods: T-cell clones were generated by serial dilution and mitogenic restimulation. To test the specificity of the clones, T-cells were incubated with autologous B-cells in the presence of the test compounds. After 48h, [3H] thymidine was added. To study the mechanism of presentation to T-cells: (1) antigen present cells (APC) were fixed with glutaraldehyde; (2) APCs were pulsed with CBZ; and (3) glutathione (1mM), was added to the proliferation assay. Energy minimized models were generated using Cerius2 software running on a Silicon Graphics O2 workstation.

Results: Lymphocytes proliferate vigorously in the presence of CBZ, CBZ epoxide and 10-hydroxy CBZ, but only weakly with oxCBZ. After testing the specificity of 1200 T-cell clones, 24,18,32 and 4 clones proliferated in the presence of CBZ, CBZ epoxide, 10-hydroxy CBZ and oxCBZ, respectively. T-cell clones did not respond to pulsed APC, while the addition of glutathione and APC fixation did not inhibit proliferation. Structure activity studies with 29 clones revealed 4 patterns of recognition. Energy minimized modeling grouped CBZ and CBZ epoxide and 10-hydroxy CBZ and oxCBZ according to 3-dimensional orientation.

Conclusion: These studies confirm that CBZ and some CBZ metabolites stimulate T-cells specifically via a direct interaction with MHC and/or the T-cell receptor. Molecular modeling may assist future prediction of whether drug, T-cell receptor interactions may occur.

65. Functionality of T-cell Clones from Carbamazepine Allergic Patients 

Ying Wu, John Farrell, Munir Pirmohamed, Anita Hanson, B Kevin Park & Dean J Naisbitt

Dept of Pharmacology, University of Liverpool, Liverpool, L69 3GE UK

Background: Carbamazepine (CBZ) hypersensitivity reactions are characterised clinically by delayed onset, cutaneous manifestations, fever and eosinophilia. Histological examinations of inflamed skin show that the epidermis is rich in recently activated CD8+ T-cells, suggesting an immune cytotoxic mechanism. 

Aim: To isolate and characterise the functionality of CD8+ CBZ-specific T-cell clones from hypersensitive patients. 

Methods: T-cells from three hypersensitive patients were cloned and characterized in terms of their CD phenotype. T-cell proliferation, cytokine secretion and cytotoxicity with CBZ (10-100(g/ml) and EBV transformed B-cells were measured by [3H]thymidine incorporation, ELISA and [51Cr] release from autologous target cells, respectively. The role of antigen presenting cells in CBZ stimulation was determined by (1) using anti-MHC blocking antibodies and (2) omitting B-cells from the assay. To determine whether processing is a prerequisite for CBZ presentation, B-cells were fixed with glutaraldehyde to prevent processing. 
Results: 19 CD4+, 21 CD8+ and 8 CD4+CD8+ CBZ-specific (( T-cell clones were generated, 20 of which were selected for further analysis. CD4+ T-cell clones proliferated vigorously with CBZ. In contrast, the majority of CD8+ T-cells proliferated weakly, but killed target cells at low effector: target cell ratios, via an MHC class I restricted, perforin-dependent pathway. CD4+CD8+ T-cells displayed characteristics of CD4+ T-cells; however, CBZ stimulation was seen even in the absence of antigen presenting cells. CBZ was presented in the absence of processing and drug stimulation resulted in the secretion of IFN-( and/or IL-5.

Conclusion: These studies characterise a heterogeneous population of antigen-specific T-cells from CBZ hypersensitive patients that are likely to act in unison to mediate the different clinical manifestations associated with this form of severe drug toxicity in man.

66. CD40 signalling plays an important role in the induction of an immune response to a reactive metabolite of sulfamethoxazole

1Joseph P Sanderson, 1John Farrell, 1Eve Coulter, 2Stephen E Clarke, 1Munir Pirmohamed, 1B Kevin Park, and 1Dean J Naisbitt
1Department of Pharmacology and Therapeutics, University of Liverpool, L69 3GE; 2GlaxoSmithKline, DMPK, The Frythe, Welwyn, Herts

Background: The nitroso metabolite of sulfamethoxazole (SMX-NO) has been found to induce upregulation of CD40 on dendritic cells. However, the functional relevance of CD40 signalling in SMX-NO immunogenicity is not known.

Aim: We investigated the role of CD40 signalling in the induction of a primary immune response to SMX-NO, both in vivo and in vitro.

Methods: (1) SMX-NO immunogenicity in vivo was determined using a local lymph node assay. Balb/c mice were dosed s.c. SMX-NO or vehicle daily for 5 days. Certain mice were also administered a CD154 antagonistic antibody. Draining lymph nodes were removed and disaggregated, and proliferation determined by [3H]-thymidine incorporation over 16 h. (2) In vitro SMX-NO induction was determined by incubating PBMCs with SMX-NO, IL-2, and either an agonistic or antagonistic anti-CD40 antibody for 5 weeks. SMX-NO specificity was determined by proliferation assay weekly. (3) Increased cell surface CD40 expression on dendritic cells from one patient with SMX hypersensitivity and 4 SMX exposed controls was compared by flow cytometry.   

Results: Immunogenicity of SMX-NO in vivo was completely abrogated by addition of an anti-CD154 antibody. Agonistic anti-CD40 antibody enhances the in vitro induction of SMX-NO specific T-cell responses. Increased CD40 expression with SMX-NO was five fold higher on dendritic cells from the hypersensitive patient, when compared with 4 SMX exposed controls. 

Conclusion: CD40 co-stimulation seems to be essential for the induction of an immune response to SMX-NO in vivo, and plays an important role in induction of a primary T-cell response in humans in vitro.

67. Differential activation of lymphocytes from p-phenylendiamine sensitized patients and healthy volunteers
1Eve M. Coulter, 1Ying Wu, 1John Farrell, 1Anita Hanson, 1Munir Pirmohamed, 2Camilla K. Pease, 2David J. Lockley, 2David A. Basketter, 1B. Kevin Park & 1Dean J. Naisbitt. 

1Dept of Pharmacology, The University of Liverpool, Liverpool, L69 3GE; 2SEAC Toxicology Laboratory, Unilever Research, Colworth House, Bedfordshire MK44 1LQ

Background: Topical exposure to p-phenylenediamine (PPD) is a frequent cause of allergic contact dermatitis. Previously, antigen-specific T-cells have been detected in allergic patients, but not hair dye exposed healthy volunteers. However, the chemical entity that interacts with the immune system has not been defined. 

Aim: To explore the ability of PPD and the PPD oxidation product Bandrowski's base (BB) to stimulate lymphocytes from allergic patients and two control groups: first, individuals with a history of hair dye exposure without clinical manifestations; and secondly, individuals that had not previously dyed their hair. 

Methods: Lymphocytes from 8 PPD allergic, patch test positive patients and 16 non-sensitised volunteers (6 not previously exposed to hair dye) were isolated on two occasions and incubated with PPD and BB (0.1-500μM) for 6 days. Proliferation was measured by the addition of [3H]thymidine (0.5μCi) for the final 16h. Results are presented as mean±SD stimulation index (SI cpm in treated cultures/cpm in cultures containing vehicle alone). 

Results: Lymphocytes from 7/8 PPD allergic patients proliferated vigorously following stimulation with PPD (SI 15.4±19.5; 5μM) and BB (SI 20.9±7.3; 5μM). Lymphocytes from 13/16 PPD non-allergic volunteers were also specifically stimulated, but only with BB (hair dye exposed: PPD SI 1.9±0.5; 5μM: BB SI 18.9±4.6; 5μM: hair dye unexposed PPD SI 1.6±0.5; 5μM: BB SI 21.8±10.1; 5μM). The non-responders were tested on 5 occasions to exclude non-specific mitogen-like stimulation with BB. 

Conclusion: These studies show the ability of PPD to stimulate proliferation of lymphocytes from sensitised individuals alone represents an important discrimination between sensitised and non-sensitised groups, which may prove to be a determinant of individual susceptibility. 

68. Activation of human dendritic cells by p-phenylenediamine and related structures
1Eve M. Coulter, 1John Farrell, 2Camilla K. Pease, 2David J. Lockley, 2David A. Basketter, 1B. Kevin Park & 1Dean J. Naisbitt.

1Department of Pharmacology, The University of Liverpool, Liverpool, L69 3GE; 1SEAC Toxicology Laboratory, Unilever Research, Colworth House, Bedfordshire, MK44 1LQ, UK.

Background: p-phenylenediamine (PPD) is a primary intermediate in hair dye formulations and causes T-cell mediated contact dermatitis. PPD is rapidly oxidised to a quinonediimine and Bandrowski’s base (BB), which are reactive species that may bind to cellular proteins. 

Aim: To define the chemistry and cellular mechanisms of PPD-mediated dendritic cell activation. 

Methods: Dendritic cells were generated from adherent lymphocytes by the addition of IL-4 and GM-CSF. Chemicals were added to dendritic cell cultures and flow cytometry was used to analyse the expression of the following cell surface co-stimulatory molecules: CD40, CD80, CD83 and CD86. 

Results: PPD (in the presence or absence of glutathione) caused a significant upregulation of dendritic cell CD40 (but not CD80, 83 or 86) expression. In contrast, BB did not alter the expression of CD40, CD80, CD83 or CD86. LC-MS analysis revealed glutathione prevented the conversion of PPD to BB for 48 hours; this was also confirmed by covalent binding studies. To investigate further PPD-mediated up regulation of CD40 expression, a series of structurally related analogues (disperse dyes), were incubated with dendritic cells. Importantly, these dyes can be separated into two groups based on susceptibility to azo reduction, a process that yields significant quantities of free PPD and PPD-like products, i.e. BB. Compounds from both chemical classes were equipotent in their ability to upregulate CD40 expression. 

Conclusion: Collectively, these studies show that PPD or more likely a quinonediimine oxidation product, but not BB, selectively activates monocyte-derived human dendritic cells in vitro, as determined by up-regulation of CD40 cell surface expression. 
69. Immunogenicity of p-phenylenediamine and Bandarowski`s base in mice

John Farrell, Eve Coulter, B.Kevin Park and Dean J Naisbitt

Dept. Pharmacology & Therapeutics, University of Liverpool, L69 3GE

Background: Exposure to PPD (a component of many hair dyes) is associated with the development of contact dermatitis. Topical exposure of mice to PPD and its oxidation product Bandarowski`s base results in lymph node cell proliferation. However, the nature of the antigenic determinant is not known.

Aims: To determine the relative immunogenic potential of PPD and BB in the mouse.

Methods: Balb/c mice were administered a single s.c. dose of either PPD (5-25mg/kg) or BB (1-5mg/kg) with CFA. After 7 days spleens were removed and splenocytes incubated with PPD and BB (both 0.001-10(g/ml) in the presence or absence of the antioxidant glutathione (1mM) for 72 hours. Proliferation was measured by the addition of [3H] thymidine. To investigate whether the response to BB was due to covalent binding, splenocytes were pulsed with BB for 4 hours, washed to remove free drug and then cultured as described above.

Results: Splenocytes from BB treated mice proliferated vigorously following in vitro stimulation with BB (maximum SI 30.9(11.7; 0.5 (g/ml), but only weakly with PPD in 3 of 5 animals (maximum SI 5.7(2.7; .02(g/ml). In contrast, splenocytes from PPD exposed mice proliferated weakly following in vitro stimulation and only with BB (maximum SI 7.3(3.2;0.1(g/ml). Glutathione treatment did not inhibit BB-specific proliferation and in fact increased the BB concentration range associated with antigen stimulation (0.05-0.5 (g/ml – glutathione; 0.05-2 (g/ml + glutathione). Pulsing splenocytes with BB for 4h also stimulated a significant proliferative response. 

Conclusion: These data show that BB, but not PPD, is immunogenic in the mouse. 

70. Toxic epidermal necrolysis: identification of a molecular link between drug-specific T-cell activation and keratinocyte apoptosis

1Gaide O, 1Viard-Leveugle I, 2Cooper H, 2Friedmann P and 1French L.

1Department of Dermatology, Geneva University Hospital, Switzerland and 2Department of Dermatology, University of Southampton, United Kingdom

Toxic epidermal necrolysis (TEN) is a severe adverse drug reaction that results in epidermal necrolysis due to FasL mediated keratinocyte apoptosis. Evidence suggests that TEN is initiated by an immune response to a drug or its metabolite(s), but the signaling pathway linking this immune response to the up-regulation of keratinocyte FasL expression is unknown. 

Here we show that inducible nitric oxide synthase (iNOS), an enzyme that leads to the production of the pro-inflammatory and cytotoxic molecule nitric oxide (NO), is expressed by keratinocytes in skin lesions of TEN, together with FasL. In vitro, exposure of keratinocytes to NO donors rapidly increases keratinocyte FasL expression and results in Fas mediated keratinocyte apoptosis. CD3-activated peripheral blood mononuclear cells produce high levels of IFN-( and TNF. Interestingly, conditioned media from activated PBL induce keratinocyte NO production, which is blocked by IFN-( and TNF neutralizing antibody. Finally, conditioned medium from phenytoin activated T cell clones, from a patient with phenytoin-induced TEN, specifically induce keratinocyte iNOS expression, NO production and apoptosis. 

Taken together, our data identify T-lymphocyte derived IFN-( and TNF, followed by keratinocyte NO production, as constituents of a novel molecular link between drug-specific T cells and keratinocytes. This molecular link likely accounts for the induction of keratinocyte FasL expression and apoptosis after drug-specific T cell activation in TEN.
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