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Patch test reactions that become positive de novo at around day 7 (D7) are called “late” 
patch test reactions,1 and are frequently seen after patch testing neomycin, for example.2 
Reactions beyond D7 (“very late reactions”) may indicate active sensitization.1,3 However, 
very late reactions (2 to 4 weeks after patch testing) without being linked to active 
sensitization have also been observed.4-6 We were interested in very late reactions (beyond 
D7) in patch testing fragrance mix I (FMI) and oak moss absolute (OM).  

Methods 

The study was conducted between 2015 and 2018 in 13 units of the IVDK, with 1789 patients 
participating. Methods of the IVDK (www.ivdk.org) have been described in detail elsewhere.7 
Patch tests of FMI (8% pet.) and OM (1% pet.) (supplied by SmartPractice Europe, Greven, 
Germany) were applied on the left and right anterior upper arms, respectively, and read as 
usual on D2 and D3 or D4. Patients without positive reactions were asked to present 
themselves again if from D4 onwards a reaction became visible, or, in case of a negative 
outcome, to fill in a standardized letter on D28 at the latest. Patients who did not respond 
were contacted by telephone. Thus, patients with positive late reactions were always 
evaluated in the clinics, whereas the response letter or the phone call aimed at confirming a 
negative test outcome up to D28.  

Results 

In 78% of the patients (n=1393), late readings were documented. On D3/D4, 6.8% [95%-CI: 
5.63 – 7.97] had positive reactions to the FMI, and 1.8% [95%-CI: 1.23 – 2.47] to OM (table 
1). Of 131 patch test positive patients, 24 (18.3%) reacted to both preparations, 98 (74.8%) 
to FMI only, and 9 (6.9%) to OM and not to FMI, although OM is a constituent of FMI. 
Positive reactions to all single FM I constituents without positive reactions to the mix were 
observed rarely, but most often in oak moss positives.8 One might speculate on different 
allergen content (e.g., atranols) in between the raw material used. Very late reactions were 
seen in 20 patients. For only patient #11, “perfume, deo, or aftershave” were documented as 
suspected allergen sources. Eleven patients reacted to FMI, 11 to OM, and (only) 2 of them 
to both preparations (table 2). All these reactions, except one ++ reaction, were rated as 
weak with virtually no infiltrate in 3 cases. In 3 of these 20 patients, 4 doubtful reactions 
between D5 and D7 were documented. Very late reactions to each of the preparations were 
documented in 0.8% of patients evaluable for late readings. Regarding all positive reactions, 
11/136 (8.1%) of FMI positive patients and 11/45 (24.4%) of OM positive patients showed 
very late reactions (table 1).  

 
Discussion 
A relatively high proportion of patients tested showed very late reactions >D7. These results 
are surprising as the FMI was usually found to produce “early reactions”, mainly appearing 
on D3/4.2,9 It is recommended to re-test the allergens with very late reactions. If then the 
patch test reaction occurs within a “normal” time course (positive at ≤D7), this “late/early 
reaction pattern” is considered to support the assumption of active sensitization.1 
Unfortunately, none of our patients with very late reactions agreed on being re-tested.  
However, alternative explanations for very late reactions were already discussed: low patch 
test dose,6 slow absorption,2 low sensitization level,3 and true late reactions (as an individual 
biologic variation), in particular in those reacting late again on re-testing.10 The  3 very late 
reacting cases with 4 doubtful reactions on D5-7 (2 to OM and 2 to FMI) as well as 2 patients 
with doubtful reactions to OM on D3 (including #11) may alternatively be considered as 
cases with a low sensitization level. The cases of very late reactions mentioned above4-6 are 
very rare, were reported mostly as case reports only, and do probably not explain our 
findings. In support of active sensitization, fragranced products were not suspected as cause 



in almost all patients with very late reactions. However, although our categorical system of 
exposure assessment might be considered as not very specific, relevance of patch test 
reactions is rarely assessed in IVDK publications (mainly because of a lack of 
standardization and poor reliability of detailed exposure data), and there was no follow-up of 
the patients involved - which all can be considered as limitations of our study. In our opinion, 
the frequent very late reactions to FMI and OM (each 0.8% of the patients tested and re-
evaluated) are suggestive of active sensitization,11 despite the lack of unequivocal evidence. 
The impact of active sensitization for patients should be studied.12 



 
1 Svedman C, Bruze M. Patch Testing: Technical Details and Interpretation. In: Contact 

Dermatitis, (Johansen JD, Mahler V, Lepoittevin JP, Frosch PJ, eds.), vol. 1, 6th edition: 
Springer Nature Switzerland, 2021; 515-550. 

2 van Amerongen CCA, Ofenloch R, Dittmar D, Schuttelaar MLA. New positive patch test 
reactions on day 7 - The additional value of the day 7 patch test reading. Contact 
Dermatitis 2019; 81(4):  280-287. 

3 Vigan M, Girardin P, Adessi B, Laurent R. Late readings of patch tests. Eur J Dermatol 1997; 
7(8): 574-576. 

4 Isaksson M, Bruze M. Late patch-test reactions to budesonide need not be a sign of 
sensitization induced by the test procedure. Am J Contact Dermat 2003: 14(3): 154–
156. 

5 Isaksson M, Lindberg M, Sundberg K, Hallander A, Bruze M. The development and course 
of patch-test reactions to 2-hydroxyethyl methacrylate and ethyleneglycol 
dimethacrylate. Contact Dermatitis 2005;53(5):292–297. 

6 Bruze M, Hedman H, Björkner B, Möller H. The development and course of test reactions 
to gold sodium thiosulfate. Contact Dermatitis 1995: 33(6): 386–391. 

7 Schnuch A, Geier J, Lessmann H, Arnold R, Uter W. Surveillance of contact allergies: 
methods and results of the Information Network of Departments of Dermatology (IVDK). 
Allergy 2012; 67(7): 847-857. 

8 Geier J., Schubert S, Schnuch A, et al. A negative breakdown test in a fragrance mix I-
positive patient does not rule out contact allergy to its fragrance constituents. Contact 
Dermatitis 2021;84(6): 407-418 

9 Geier J, Gefeller O, Wiechmann K, Fuchs Th. Patch test reactions at D4, D5 and D6. Contact 
Dermatitis 1999; 40(3): 119- 126 

10 Hellinckx K, Goossens A. Late reactions to para- phenylenediamine are not always an 
indication of active sensitization: an example. Contact Dermatitis 2008; 58(2): 110. 

11 White JM, McFadden JP, White IR. A review of 241 subjects who were patch tested twice: 
could fragrance mix I cause active sensitization? Br J Dermatol 2008; 158(3): 518-21. 

12 Jensen, CD, Paulsen E, Andersen KE. Retrospective evaluation of the consequence of 
alleged patch test sensitization. Contact Dermatitis 2006; 55(1): 30–35 



Table 1 

Results of reading fragrance mix I (FMI) and oak moss absolute (OM) in n=1789 patients at 
different points of time. For 78% of the patients (n=1393) late readings were documented, 
and, after corrections for incorrect classification (e.g., excluding cases already positive at 
D3/4 in one allergen but not the other), nFMI=1304 and nOM=1374 patients were evaluable for 
very late readings, respectively. Eleven of 1304 (0.8%) patients reacted very late to FMI, and 
11/1374 (0.8%) to OM. Eleven out of 136 total positive reactions to FMI (8.1%) and 11 of 45 
(24.4%) reactions to OM were very late reactions (>D7). Three questionable reactions ≥D25, 
one to FMI and two to OM, were included in suspicion for positive reactions.  

 

  N 
patients 

 Positive 
D3(D4) 

 % 
D3(D4) 

Late 
Positive 
D4-D7 

Very late 
positive. 
(>D7) 

Very 
late 
pos (%) 

 n 
reactions 
(total) 
 

 >D7 
% of 
total  

FMI 1789  122   6.8 3      
1304    11 0.8 136   8.1 

OM 1789 33 1.8 1     
1374    11 0.8 45 24.4 

 

 

 

  



Table 2: Very late reactions (>D7) documented in 20 patients. For each patient, substance, 
day of very late reading, reactions strength and reactions until D7 are given.  

Patient 
No. 

substance Day of 
very late 
reading 

reaction Reactions 
until D7 

1 Fragrance mix I 25 +  
2 Fragrance mix I 14 +  
3 Oak moss absolute  25 ?  
4 Oak moss absolute  25 +  
5 Oak moss absolute  28 ?  
6 Fragrance mix I 9 + D2 (+), D3 (0) 
7 Oak moss absolute 25 + D7 (?) 
8 Fragrance mix I 21 +  
 Oak moss absolute  21 +  

9 Oak moss absolute  27 + D2 (?) 
10 Fragrance mix I 25 + D5 (?) 

 Oak moss absolute  25 + D6 (?) 
11 Oak moss absolute  25 + D3 (?) 
12 Fragrance mix I 25 + D7 (?) 
13 Fragrance mix I 25 +  
14 Fragrance mix I 12 +  
15 Fragrance mix I 25 ? D1 & D2 (?) 
16 Oak moss absolute  15 +  
17 Oak moss absolute  25 + D3 (?) 
18 Fragrance mix I 25 ++  
19 Oak moss absolute 12 +  
20 Fragrance mix I 25 + D2 (?) 

  




