
Summary:

� We found a similar kinetic of the drug specific upregulation of activation markers on CD4+ and 

CD8+ T cells from patients with MDH and patients with a mono-allergy.

� The patient’s PBMCs showed a tendency to react to certain uninvolved drugs to which they 

were not sensitized before as shown by CD71 upregulation. This was observed in mono- and 

multi-sensitized patients.

Conclusion and outlook:

We will expand the number of patients and controls analyzed to verify/disprove these initial 

results, which suggest that drug hypersensitivity per se, but not the number of established

hypersensitivities is associated with an enhanced responsiveness to drugs. 

We will analyze the number of T reg (Foxp3 staining) and the IL-10/TGFb production of these 

stimulated cultures and test whether removal of Treg cells from PBMCs enhance the reactivity to 

drugs.

Methods: Peripheral blood mononuclear cells (PBMCs) of MDH and mono-allergic patients and of healthy subjects were analyzed by flow cytometry: PBMCs were cultured in triplicates in 96-well U-
bottomed tissue culture plates in the presence of indicated drug concentrations and of TT (incubation period 96, 168 or 216 h). CD25, CD69, CD71 and HLA-DR expression on CD4+/CD8+ T cells was 
measured by flow cytometry using antihuman monoclonal antibodies (mAb) (APC-CD3, PerCP-CD4, PE-Cy7-CD8, FITC-CD25, PE-CD69, PE-CD71, FITC-HLA-DR, and corresponding isotype
controls).

Introduction: Drug-induced adverse reactions are a common and complex problem in clinical 

practice and are one of the major causes of iatrogenic disease. Predicting drug allergy by in vivo 

(animal) tests proved unsuccessful. Therefore, and in view of novel genetic markers for drug 

hypersensitivity, tests are under development to predict in vitro the immunogenic potential of drugs.

Up to 10% of patients with severe immune-mediated drug hypersensitivity have tendencies to develop 

multiple drug hypersensitivities, which is sometimes considered to be an own syndrome, called 

multiple drug hypersensitivity syndrome (MDH). Such patients have clinically relevant hypersensitivity 

reactions like hepatitis or exanthema to various, chemically distinct drugs. We hypothesize that such 

patients might have a deficient ability to ignore drugs immunologically:either by a lack of tolerance or

Aim: a) To investigate this “syndrome”, we analyzed the immunological reactivity MDH-patients to 

different drugs using the kinetic of upregulating different activation markers.

b) We compared the reactivity of PBMCs to the reactivity of normal, healthy donor cells to a 

battery of harmless and dangerous (immunogenic) drugs.  

.

Definition of the MDH “syndrome” in more detail:

� Analyse the difference of the immune reaction to drugs between patients monoallergic to one or poli-

allergic to more drugs (n=2-3) and healthy individuals: 

- is there a different cellular response to relevant and irrelevant drugs (early and late 

activation markers, cytokine production) ?

- is there a difference in the phenotype and function of T-reg cells in the three groups ? 

- is it based on a genetic phenotype (in particular HLA  phenotype) ?

Patients and controls:

� only well documented patients with immune mediated hypersensitivity reactions were included

MDH patients:   WZ: allergic to Sulfamethoxazole (SMX), Amoxicillin (AMX), Phenytoin (PHE) 

FC: allergic to AMX and PHE

TB: allegic to AMX, Clavulanic acid and Cefuroxim

Mono-allergic:   GR: allergic to Moxifloxacin (MXFX)

UNO: allergic to SMX

AnNe, JoWe and BK: allergic to AMX

healthy: WP, BD, PL, AZ, DY, GJ, CS and ML, of drug hypersensitivity 
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Figure 2: Upregulation of activation markers after drug stimulation (168h) of PBMCs isolated from 
MDH and mono-allergic patients on CD4 T cells. False positive results which do not reach both 
criteria of cut-off values are indicated with a star (*).

Figure 1: Upregulation of activation markers after drug stimulation (168h) of PBMCs isolated from 
healthy donors on CD4+ T cells. 

Healthy donors:

The T cells of the four non-allergic controls 

showed no upregulation of activation markers 

neither on CD4+ (Fig. 1A-D) nor on CD8+ T 

cells (data not shown) after co-incubation with 

all drugs tested.

Determination of cut-off values:

Based on these results, a cut-off value of SI 

>2.5 was determined.  In addition, the 

percentage of upregulated activation markers 

have to reach a certain value:

CD25 and HLA-DR > 5 %

CD69 and CD71     > 3 %

MDH and mono-allergic patients:

� All drugs to which the four patients had a 

confirmed allergy elicited an upregulation of all 

activation markers on CD4+ and CD8+ T cells. 

� The control antigen TT gave similar 

responses in healthy as in mono- or multiple 

drug-allergic patients.

� A minor upregulation of CD71 on CD4+ T 

cells (Fig. 3A-C) was detected in patient’s 

PBMCs after stimulation with uninvolved 

drugs. This increase was significantly higher in 

patients (after 168 and 216h) compared to 

healthy controls.

� On CD8+ T cells the markers CD71 and 

CD69 were significantly increased in patients 

when compared with healthy controls (after 

216h) (Data not shown). 
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Figure 3: Delta upregulation of CD71 on CD4+ 

T cells after 3A) 96h, 3B) 168h and 3C) 216h 
stimulation with uninvolved drugs analyzed in 
monoallergic, MDH patients and healthy 
controls (HDs). Results of nine patients and 
eight control subjects are shown. Horizontal 
bars indicate mean upregulation. *P value = 
0.0312, ** P value = 0.0084.
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