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ARE PRE/PRO HAPTENS AN ISSUE?

• GUINEA PIG METHODS

• SUBSTANCES ORIGINALLY DESCRIBED AS “PRO-HAPTENS” WERE 

IDENTIFIED VIA POSITIVE DATA FROM “NON-REACTIVE” CHEMICALS

• MURINE LLNA

• “ALL” SUPPOSED PRE/PRO HAPTENS HAVE BEEN FOUND POSITIVE

• IN VITRO

• A FAIR PROPORTION OF PRE/PRO HAPTENS ARE POSITIVE, SUCH THAT 

SEVERAL PROs ARE NOW SUSPECT PREs



EUGENOL

• IN VIVO – POSITIVE – PERFORM RISK ASSESSMENT

• IN VITRO – POSITIVE – USE RISK ASSESSMENT ABOVE

• ALL MANAGED WITHOUT ANY KNOWLEDGE OF THE TRUE HAPTEN



LET’S EXAMINE THE 
PERFORMANCE OF THE LLNA

• 319 SUBSTANCES (GERBERICK ET AL, 

2005 AND KERN ET AL, 2010)

• OF THESE 60 (19%) ARE REPORTED AS 

PRE OR PRO HAPTENS…

• …AND OF THESE, ALL EXCEPT TWO 

WERE POSITIVE (97% ACCURACY)

• I’VE DELIBERATELY NOT NOTED WHICH 

THEY WERE TO ENCOURAGE FOCUS ON 

SUCCESS RATHER THAN FAILURE!





IN VITRO

• UNTIL THE ECVAM REVIEW THERE WAS NO INDEPENDENT/SYSTEMATIC 

ANALYSIS

• HOWEVER, A RANGE OF COMMONLY REPORTED PRE AND PRO 

HAPTENS HAVE BEEN TESTED

• FOR EXAMPLE, NATSCH ET AL, IN 2014 REPORTED ON 145 

SUBSTANCES: OF 22 SUSPECTED PRE/PROHAPTENS 17 (77%) WERE 

POSITIVE USING THE “DEMOCRACY” MODEL

• (REMINDER: ANALYSIS OF INDIVIDUAL ASSAYS IS ENCOURAGED ONLY

FOR UNDERSTANDING APPLICABILITY DOMAIN COMPLEMENTARITY!)



THE ECVAM WORK (1 YEAR AGO)



THE ECVAM WORK 
(1 YEAR AGO)

• THE CONCLUSION WAS 

THAT THE IN VITRO 

APPROACHES WORK.

• THIS AGREES WITH 

URBISCH ET AL, 2016 IN 

CHEM RES TOXICOL.

“...sensitisers requiring activation could be identified correctly...”





77%

79%

81%



“INFORM?”
• USED IN ISOLATION, MAMMALIAN TESTS TELL 

US NOTHING – THEY DO NOT INFORM US 

ABOUT POTENTIAL PRE AND/OR PRO HAPTEN 

STATUS

• I CONCLUDE SIMILARLY FOR IN VITRO 

METHODS, EXCEPT:

• A NEGATIVE DPRA IN ASSOCIATION WITH 

TWO POSITIVE CELL TESTS COULD SUGGEST A 

PRO HAPTEN

• THERE ARE 3 EXAMPLES IN PATLEWICZ ET AL, 

2016, INCLUDING ETHYLENEDIAMINE, DMAPA 

AND DIHYDROEUGENOL

• A POSITIVE DPRA WITH A NON-ELECTROPHILE 

COULD BE FURTHER EXPLORED TO IDENTIFY 

ADDUCTS



SLOW, SLOW, QUICK 
QUICK, SLOW….

• SUBSTANCES THAT OXIDISE QUICKLY TO PRODUCE 

SKIN SENSITISERS ARE IDENTIFIED IN PREDICTIVE TESTS 

(AT LEAST WITH THE AID OF AN IATA)

• SUBSTANCES WHICH OXIDISE SLOWLY TO GIVE 

SENSITISING SPECIES MAY BE IMPORTANT CLINICALLY, 

BUT WE LACK A SYSTEM FOR THEIR PREDICTIVE 

IDENTIFICATION…

• …WHICH MEANS THAT WE MUST IDENTIFY THESE 

MATERIALS FROM CLINICAL C(L)UES AND THEN USE THE 

INFORMATION TO REFINE OUR SCIENCE AND/OR RISK 

MANAGEMENT

• PERHAPS IT’S THE SLOW OXIDISERS THAT ARE THE 

REAL PROBLEM TO BE FACED BY RISK ASSESSMENT



WHAT MIGHT WE CONCLUDE?

1.  NON-ANIMAL IATAs CAN IDENTIFY PRE/PRO HAPTENS

2.  WITHOUT OTHER INPUTS, THE FACT THAT CHEMICALS 
MAY BE PRE AND/OR PRO HAPTENS IS OCCULT

3.  SLOWLY OXIDISING HAPTENS REMAIN AN ISSUE

4.  WE MUST DECIDE IS WHETHER THE STATUS QUO IS OK


