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rug patch tes

At least one month after the CADR (> 6 months dliBRESS)

nercialized products for drug patch tes

at 10% in pet.

(Chemotechnique laboratory,Velinge, Sweden)
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Commercialized forms provided by the
patients themselves of drugs dilutecB0%
in petrolatum

(ESCD criteria, Barbaud A et al. CD 2001)

Or 20%

(ENDA criteria, Brockow K et al. Allergy 2002)

— According to ICDRG criteria

Patch tests are read on Day 2 and
Day 4 or 5

ISCAR 2015




is « Original Article ] COD
Contact Dermatitis

ant concentrations and amounts of active ingredient in drug What IS the Concentratlon Of aCtlve Ingredlent In
° preparations for drug patch tests (dilution at 30%)

on', Sophie Menetre?, Julie Waton'-?, Claire Poreaux' and Annick Barbaud'?

ltergy Department, Brabofs Hospital, Batiment des Specialites Medicales, University Hospital of Nancy, Rue du Morvan, 54500
y, France, ? Pharmacy Department, Brabois Hospital, University Hospital of Nancy, Rue du Morvan, 54500 Vandoeuvre les Nancy, France,
lecine, Research Unit EA 72-98 “INGRES’, Lorraine University, 54500 Vandoeuvre les Nancy, France

¢ 5558 Drug Patch tests done for CADR

¢ 2007 — end of 2012

e With most of the 89 drugs tested

e Many positive (+) results with Telaprevir/Amiodarone /Trimebutine/Pantoprazole BUT drugs with moderate
or high imputability in all the patients tested

* 210 controls= all negative

® 0.05% digoxine — 30% paracetamol lyophilisate (powder)
¢ 0.05% to 27.08% when tablets were used

* Mean concentration: 9.8%

® 25% of DPT: Concentration < 2%

® 25% of DPT: Concentration > 16%

Brajon D et al. Contact Dermatitis, 2014, 71: 170-17
2015 :



Drug patch tests with the commercially availablegdr:
give the concentration of active ingredient

n multicenter studies on DPTs, it would be convenient
* to either uséhe same generic fornaf drugs
 or consider only Al concentratiot@ enable standardization of methods among «

t Is better to us
 Lyophilisates (powder)
« Commercialized material for drug patch tests (but many drugs aragh)ss
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Drug prick tests with delayed readings (at 24 h)

ould be discussed for AGEP and DRESS, when pasth are negati

one on the forearn

amoxicillin

ead at 20 minutes, results compared to thosendatavith saline .9% ar CHU
Istamine (10 mg/mL; Qe

ut also read one day later.

elayed positive reactions in drug prick teststlegynatous and infiltrate
2actior

ntrast media

CHU

:&::NCY

pristinamycin



CHU Can we perform IDT in severe CADR (follow the new guidelines fc

% NANCY

S

‘ performing intradermal tests (IDT) by ENDA group ?
Highly debatable

In injecting O

over in SIS'TEN

AGEP or DRESS, to be discussed when and onlynvah€ADR occut
e In a patient with a multiple regimen of drugs (@suscitation unit)
 For absolutely necessary drugs,

 without any possible substitution with another cloainclass,

« That havea low responsibilityaccording to chronological criteria.

» Mainly in order to find a substitute drug

* In DRESS, when there is no virus reactivation, malgd by negative PCR.

e Injecting only 0.02 ml (new guidelines by ENDA gmu

» Read after 24 hours or lat@onsidered positive when there is an infiltratec
and erythematous reaction.




Drug Patch tests in severe CADR: French group (ARI3 »).

Barbaud A et al. Toxidermies group FISARD of therfeh Society of Dermatology. A multicentre stodyetermine the value asdfety of drug patch tests for the three main @asd severe cutaneous adverse drug reactionsCird
2013 168: 555-562

Multicentre study with drug patch tests with comanaized form provided by the patients themsek
30% in pet. or pure drug at 10% in p&SCD guidelines)

In the 12 months following the disappearance ofGA®R
With all drugs recently introduced

134 included patients (48 males, 86 females, mgan4l.7 years) with severe CADR: 72 DRESS
AGEP, 17 SJS/TEN.

76/134 (57.5%) had at least one positive drug patch tests

* 58%1(26/45) for AGEP,

* 64%(46/72) among cases with DRESS,

e and23.5%(4/17) for SJIS/TEN.

el




Drug patch tests are of value in Acute Generalized ExanthematousoBlis

(AGEP)

» Positive patch tests in14 AGEP (50%)

Wolkenstein P. Contact Dermatitis 1996

o 26/45 AGEP (58%) in the French multicenter
study:

8 for betalactams,
8 for pristinamycin,
3 for corticosteroids,

2 for RCM, 2 for dextropropoxyphene in
combination with paracetamol (acetaminophe

and 1 each for fluindione, non-fractionated
heparin, pseudoephedrine (at 1% in petrolatu
tetrazepam, clindamycin, and varenicline. .

n),

m),

1 relapse during patch tests with pristinamycin

Barbaud A et al. Br J Dermatol 2013

From literature,

positive patch testsin AGEF
allylisopropylacetylurea,
betalactams,

bleomycin,

carbimazole,

celecoxib,
ciprofloxacine,
clindamycin,
corticosteroids,
diltiazem,

metamizole,
methoxalene,
metronidazole,
morphine,

nimesulide,
pseudoephedrine,
ranitidine

Tetrazepam

A.Barbaud Curr Allergy Asthma Rep, 2014,14: 442




Positive drug patch testsare frequent in DRESS

In a Portuguese study

* Among 56 patients with DRESS, mainly due to antinagdsant drugs (33 cases, mainly
carbamazepine) or to allopurinol (19 cases),

* 18 PT+/56 (32%), of the patients had positive drug patch tests
13 + /18 with carbamazepine
0/ 19 with allopurinol

French multicenter study
« Selected DRESS with with a scaré according to the criteria of DRESS of Kardautecia
 Intesting all drugs introduced within the 2 monphnier to the onset of DRESS

« 46/72 (64%) of the cases with DRESS (26 M, 46 F, mean age: 5afs) had positive patch te
* Mean delay between tests and DRESS: 6.1 months

No positive results with allopurinol (8 cases) alazopyrine (5 cases)

¢ Santiago F et al. Contact Dermatitis 2010, 62: 47-53
- Barbaud et al. groupe “Toxidermie de la SFD” BrJ Dermatol 2013 168: 555-562



46 +/72 patch tests in DRESS (64%): Drugs with
positive patch tests

—

Barbaud A et al. Br J Dermatol 2013

* Multiple drug reactivity is not rare:3 case$18%) versus 7/1925 (0.3%)
In nOn Severe CADRuderet al. Ann Dermatol Venereol 2012)

* In the French multicentre study, positive patchstagere observed with:
* carbamazepine (11positive PTs/13 suspected cases),
* betalactams (14 cases),

* proton pump inhibitor¢PPIs): 5 cases, vancomycin (4 cases),
pristinamycin (3 cases), other miscellanous drugs.

In DRESS,
- Test more than 6 months after the disappearandte @RESS
- Do patch tests and if negative, prick tests witlayled readings

- With all drugs taken the 2 month before and thekwelowing the onset of the DI
- Reactivation has not been reported, relapse att$teis rare




Drug patch tests in SJS/ TENs

ntrader mal tests are contra indicated

) PT+/22 SSJ or TEI (9%)

\olkenstein P. Contact Dermatitis 1996 , 35 :

39 SSJ/TENS25.6% of positive patch tests

yuong T et al. Journees Dermatologiques de Par3S

SJS/TENSZBSB% (4 PT+/17)(“Fisard"group Br J Dermatol 2013)

2ositive PTs when cotrimoxazole was tested on cutaneous sites presaitersiyd by
1ecrolysi:

dein CE. Contact Dermatitis 19!

Ne did not observe any differences in testing skin areas that wereeon@tgrevious
nvolved



SSJ/TENSs, the value of patch tests could depend ¢
drug considered and also on HLA alleles

arbamazepine (5 negative results / 5 Césarbaud A et al. Br J Dermatol 2013
) PT+/16 patients with SJS/TENs due to carbamaz

n YTet al. J Eur Acad Dermatol Venereol. 2013:27:356-64

e In carbamazepine-induced SJS/TEN or DRESS, patch tests were found to be
positive in 62% of SIS/TENLA-B*1502+ patients

 literature, positive patch tests have been found positive in SSJ/TtBN
* Antibiotics: betalactam antibiotics, cotrimoxazole, glycopeptides,

« and ramipril, lamotrigine, tetrazepam, PPI, pseudoephedrin,
Nigelle essential oll.




Patch tests

Prick tests

IDT

 generalize
hematous pustulo

useful *58% (26/45)

unknown value

Unknown value

useful *64% (46/72)
6 months after DRESS

unknown valuegelayed
readingxan be of low
value

Unknown: could be
dangerous. Only dor
with drugs with a low
imputability

[EN

Can be done but with a
low value: 23.5% (4/17)

No value

Not allowed because
could be dangerous

*Barbaud A,Collet Evelyne; Milpied Brigitte et al. Br J Dermatol 2013 168: 555-562. Groupe FISARD

Negative drug skin tests are not sufficient to eliminate the redyldgsf a drug in inducing a CADR

In non severe ADR, they have to be followed by provocation tests



Poor relevance of a lymphocyte proliferation assay
In Stevens—Johnson syndrome or toxic epidermabhests

cubation of peripheral blood mononuclear cells (PBMC) with the inoated drug and the proliferative respc

n 23 patientwith SJS or TEN who
‘eactel to lamotrigine, positive LTT were
dbserve !

» In 3/6 cases of mild eruptions,

» 1/9 SJIS/TEN-casdested during the acute pha

» 3/14 SJS/TEN-casdested after recovery.

-rorr literature, the sensitivity of LTT
‘esponsis low: 11-21%

Amonc 18 SJS/TENsthe sensitivity of

TT was27%(Cl. 8-55%)

Se

Reactive cells are rarely detecte
these reactions.

Drug-specific CD8+ T cells are
retfractory to further stimulation i
vitro,

Similar to‘exhausted’ CD8+ Tell
In HIV or chronic infections

Related to enhanced Treg cell
function or PD1 expressiory?

or not related to T-reg§

1. Tang YH et al.Clin Exp Allergy. 2012;42:248-34Porebski G et al. Clin Exp Allergy. 2013 ;43.X627.



ELIspot and DRESS
and Abacavir hypersensitivity or DRESS/DIHS

- The value of ELIspot interferogamma has been reported in maculopapular exa
due betalactam antibiotics

- Abacavir hyper sensitivity and Elispot

- ELIspot interferon-gamma was done from PBMC of Abacavir trgaatidnts with

Confirmed HSR: 5 cases 82.3+23.0
Suspected HSR: 12 cases 10.5+4.5 p <.005
42 controls without HSR 0.5+1.0

Esser S et al. Inflamm Allergy Drug Targets. 201227-34.



—nzymelinked immunospot (ELISPOT) assé

and DRESS

> days after the initiation of steroids, Day 5 ®RESS,
FN-y—releasing cells in the peripheral blood were
neasured by ELISPOT ass

significant numbers of IF-y—secreting cells were
lemonstrated (1,048 spots forming cells/106 PBN
Ipon incubation with 100 pg/rrsulfasalazine,

r Fs o KW
m-'{ K v o g
"’ v , ‘
v, '; \ b
- . o o SN 2 —
Negatve  Amaoxicilin  Ceftriaxone Ceftazidme Sulfasslazne  Positiv
control contro

Fig. 2. Sulfasalazine-specific interferon-gamma responses as demonstrate
enzyme-linked immunospot assay.

)ut not with other drugs administered concurre Potential role of IFNy ELISPOT

ceftriaxone), previously (amoxicillin), or nev
ceftazidime)

assays in identifying the culprit c
In patients with a history of multi
drug use.

\tharacharukul, J Klaewsongkram. Allergy Astimenunol Res. 2013;5:4-417.



Ex vivo IFN-gamma ELISPOT assay and sFasL ELISA
remain positive a long time after the remissiosd8/TEN

Table 1. Patient characteristics.

lethods
- Ex vivo IFN-g ELISpot assay and by sFasL ELISA [ e cme e @ oo

(50 ug/ml) (7 ug/mil)

- From8 patientsanalyzed in clinical remission of A P

3 57 years/f AMX NMS SIS + 1 year
SJS/TENs e ughmd 07 wmgrmd
B 80 years/m PNC NMS TEN + 1 year
(40 ug/ml) (7 ug/ml)
5 64 years/m NMS CFZ sSJS + 1 year
’ eS u It‘ (7 ug/mi) (50 ug/mil)
\ A 5 3 years/m APAP CFZ TEN . 1 year

(50 ug/ml) (50 ug/ml)

- In all 8 patients with SJS and TEN, IFN-gamma o mvewwm sz e o 3mom
ELIspot was positive (2565- 4400 SFU per million || =™ Golom cbom = T

8 15 years/f HCQ CFZ TEN + 1 month
" (40 ug/ml) (50 ug/ml)
Ce S . 9 48 years/f CcBZ AMX MPE + 2 years

(25 ng/mL) (40 ug/mil)

- A substantial cultured IFN-g ELISpot response wa |° """ &lm Gougmn T YT

1 21 years/f AMX NMS MPE + 1 year
(40 ug/ml) (7 ug/ml)
observed as long as 3 years later. e -
(40 ug/ml) (7 ug/mi)
13 34 years/f CBZ AMX MPE + 3 months
(25 ng/mL) (40 ug/mil)
14 14 years/f CFZ NMS MPE + 1 month

(50 ug/ml) (7 ug/ml)

Drug concentrations used for stimulation in in vitro experiments. f, female; m,
male; CFZ, cephazolin; NMS, nimesulide; AMX, amoxicillin; PNC, penicillin; APAP,
acetaminophen; HCQ, hydroxychloroquine; CBZ, carbamazepine; AP,
allopurinol; TEN, toxic epidermal necrolysis; SJS, Stevens—Johnson syndrome;
/l et al P LOS One 20 12 - 7 " e455 MPE, maculopapular exanthema; LTT, lymphocyte transformation test. *Interval

" - LA between acute allergy and present analysis.
doi:10.1371/journal.pone.0045516.t001




Combine 3 different cellular assays may help taovme or

bypass the assumed refractoriness of PBMC of SIHE

Hents

Method:

15 patients with well defined SJS/TE
(ALDEN score> 6) vs 18 contro

11 assay er-points based on drug-induced
cell proliferation, cytokine production ali
measurement of cell mediated, c-induced
cytotoxicity by measuring granzyme
secretion (ELISpot) cgranulysin production
(flow cytometry)

heparinized
blood sample:
r T 1
PBMC directly PBMC directly cultured with drug
cultured with drug and PBMC cultured with drug aer overnight preincubation with IL7/1L-15
+ +
2x10" cellsfwell 510" colls/well Sx10°eclls/well
6 days a8 720es

Y e

7 Z [ &

T

* no single assay achieved a sufficient
sensitivity (max. 53%), BUT combining 3
tests enabled to identify the causative dru

80%(12/15) of patients
- with high specificity (95%)

*Methymidine Transfer to ELISpot Brefeidine A Collection of
addition [the last 12 hrs) plates the fast 20 hrs) addition (the last 6 hrs) supernatant
ur ELispot 1CD (flow cytametry) Cytokine bead array
proliferation of calls number of GrB % of Gil* and INFy* concentration of L2115,
] producing cells NKp4g', CD4", CDE" cells INFy in supernatant

Fig. 1. Overview of study design. Freshly isolated peripheral bload mononuclear cells (PBMC) were cultured with or without the culpit drug and
TT [positive control). The respor determined by either routine lymphocyte transformation test (LTT), Granzyme B - ELISpot (enzyme-linked
nospot assay), intracellul detection (ICD) of granulysin and [FNy in NKp46°, CD4”, CD8 cells by flow cytomeiry or measurement of IL-2,

IL-5, IFNy concentrations in cell supernatant by cytokine bead array

1034 G. Porebski et of
Table 2. Results of tests in the patients group. The sensitivity and specificity were at the cut-offs (bolded) determined from the ROC
curves. Results are expressed as delta (A) values (the difference between the response in the presence of tested drugs minus negative control - cul-
ture medium).
% Granulysin® cells GrB - Cytokines (pg/mL)
Consecutive ELISpot Time interval
patient Culprit drug ~ LTT! (S)  NKp46® cps* CDa* (sfefwell) IL-5 IL-2 (months)
1 SPD [ Bar 1.8 =55 2 os o o 0
2 Bz 2.9 348" 23 0.3 | 29.5° 20" T 83!
3 ALP 1.7 —5.7 03 4 21.5° 282" o —0.2
4 CBZ 08 24 —0.4 0 37" 0.3 03 —15 12
5. CBZ 0.7 —0.4 —22 -1.3 -2.5 0.2 —0.2 —0.2 96
[ SPD 1.4 1.7 0.4 0 24 nd [ nd 6
7 SDX 1.2 5.9 -0.1 0.3 2 2.6° 3.4° —4.7 24
8 LTG 1.5 3.1 —-0.6 0.2 0.7 0 -02 -0.7 3
9 MA 2.027 3.5 2.3 s o -0.2 -0.2 3.4 3
10 SDX 0.9 —-0.30 -0.2 —0.3 15 nd nd nd 4
11 CBZ 1.9 141" 0.2 0655 6.5 18.7° 1 2.9 2
12 CBZ L1 19.6% -0.2 3% 1 157° 132" 6.2 1
13 cBZ 1.8 300" 08 07" B 229" 11.8* 14.5! 5
14. LIG 1.1 26.2" 27 1.8" -9 nd 139" 412" 12
15. LTG E L 26.0" are a.4" 59.5% nd 223" ” 1
Sensitivity % (CI) 27 40 7 53 33 55 43 38
(8-55) (16-68) (2-32) (27-79) (12-62) (23-83) (18-71) (14-68)
73 (45-92)
80 (52-96)
Specificity % (CI) 100 96 100 100 98 95 100 98
(90-100) (85-100) (90-100) (90-100) {85-100) (80-99) (90-100) (85-100)
98 (85-100)
95 (80-99)
The grey cells represent positive results (obtained in *one or "two concentrations of the drug). ‘The value of the cut-off (S = 2) chosen arbitrary,
based on the previous evidence [10]. Time intervals between acute symptoms and testing are shown.
SPD, sulfapyridine; CBZ, carbamazepine: ALP, allopurinol; SDX, sulfadoxine; MA, mefenamie acid; LTG, lamaotrigine; nd, not done; CI, confidence
interval.

Porebski G et al. Clin Exp Allergy. 2013 ;43:1027-3



Combine 3 different cellular assays may help taowme or
bypass the assumed refractoriness of PBMC of SI6ents

To determine causality in SJS/TEN patients.

- the first-choice could be - Or
- Granulysin expression in CD4+ - Granulysin in NKp46+ cells
- Granzyme BELISpot - Granzyme BELISpot

- and IFN gamma secretion in cell ||+ and IFN gamma secretion in
supernatant supernatant

Porebski G et al. Clin Exp Allergy. 2013 ;43:1



3 Key messages

- Standardization of methods for drug skin test asohitely necessar)
to compare our results and more over to comparaavexand in vivo
tests

- Drug patch tests are useful and well toleratedGARSs

- Elispot IFN gamma could be useful in determining tesponsible
drug in DRESS while, in SSJ/TEN delayed immune @asps can be
long-lasting but requiring different in vitro meth®to be proven



