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Review Article

Use tests: ROAT (repeated open application test)/
PUT (provocative use test): an overview
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As one step in defining the clinical relevance of exposure to an allergen identified with patch
testing, use tests (provocative use test (PUT), and repeated open application test (ROAT)) have
been used. In 1/2 of the cases of seemingly reliable patch tests, use tests are negative, suggesting
that the patient’s biologic threshold of response had not been reached with open application dos-
ing. Dramatic differences exist in regional skin reactivity and percutaneous penetration. Negative
results of use tests on normal skin may become positive on diseased skin. To refine this assay
further, more controlled observations and analysis of reaction differences between normal and
damaged skin, and among regional anatomic sites might be performed. In addition, we require a
standardized measurement for the results. Use testing has significant potential in refinement of the
evidence-based diagnosis of clinical relevance. However, for general validation, we should fill the
deficiencies described above.

Key words: allergic contact dermatitis; use test; provocative use test (PUT); repeated open appli-
cation test (ROAT); patch testing.C Munksgaard, 2000.

Accepted for publication 6 March 2000

Patch-test results require biologic and clinical
interpretation. As one step in defining the clinical
relevance of exposure to an allergen identified with
patch testing, use tests (1, 2), (provocative use test
(PUT) (3, 4), and repeated open application test
(ROAT)) (5) have been used. This old technique
has recently gained advocates. Although con-
trolled experiments have increased in number, sev-
eral issues require clarification.

In open use testing, substances are applied 1¿
or 2¿ daily for 7–14 days to the flexor forearm,
cubital fossa, face or other anatomic sites. A posi-
tive reaction to the test usually appears within 4
days and less frequently between 5 and 7 days (5,
6). The size (at least 1 cm in diameter) of the dosed
sites does not grossly affect the results (6). Delayed
reactions (post 7 days) have only recently been
sought.

Table 1 summarizes the literature. As a result of
these studies, some consider the technique useful
in aiding evaluation of the clinical relevance of

positive patch tests; however, use testing requires
interpretation. First, in approximately 1/2 of the
cases of seemingly reliable patch tests, the use test
was negative, suggesting that the patient’s biologic
threshold of response had not been reached with
the use of an open application (7). To clarify this
point, more controlled studies must be performed,
such as with higher, but still not irritating, concen-
tration.

Dramatic differences exists in regional skin reac-
tivity (8) and percutaneous penetration (9); use
testing in the previously clinically involved ana-
tomic site might prove fruitful, but adds the need
for more complex non-irritant contrasts.

In addition, negative results of use tests on nor-
mal skin may become positive on diseased skin,
although there are few documented examples, be-
cause visual scoring on damaged skin may be
problematic. Studies of reaction differences be-
tween normal and damaged skin with use tests are
required. Use testing for contact urticaria on



2 NAKADA ET AL.

Table 1. Substances tested with ROAT/PUT

Model Substance Ref.

man methylchloroisothiazolinone (16)
methylisothiazolinone (16)
hexyleneglycol (17)
diazolidinyl urea (18)
corticosteroid (19, 20)
benzalkonium chloride (21)
cinnamic aldehyde (cinnamal) (22)
isoeugenol (23)
calcipotriol (24, 25)
formaldehyde (26)
olive oil (27)
iodopropynyl butylcarbamate (28)
antiseptics (chlorhexidine, ethanol, (29)

iodine, povidone-iodine)
fragrance mix (12)
colophony (colophonium) (15)

guinea pig cobalt (30, 31)
DMSO (dimethylsulfoxide) (28)
colophony (colophonium) (31)

slightly abnormal skin is less difficult, because of
the shorter response time (10) and often dramatic
morphology.

Few positive use tests reported have had appro-
priate ‘virgin’ or negative controls to document that
they were not, in fact, irritant in nature. Wahlberg
(11) suggested facilitation of interpretation by using
2 coded samples, with and without allergen. If a re-
action is seen only to the allergen sample, the initial
patch test reaction is more likely to be relevant. If
reactions are of the same intensity with and without
the allergen, they are regarded as likely irritant in
nature (11). Use of coded samples (with and without
allergen) are not a substitute for irritant controls in
‘virgin’ volunteers, as the allergen sample might be
more irritant than the vehicle sample.

A difference in the morphological assessment of
use test and patch test reactions is also reported
(12). We require a standardized measurement of
the results of use testing like the ICDRG scoring
system for patch testing (13). In positive tests, ery-
thematous papules (some clarify follicular in loca-
tion) become confluent, and even vesicular, with
continued allergen application. Grading can be in
intensity (none, mild, moderate, and severe) or
with skin bioengineering equipment (14, 15).

In conclusion, in terms of increased refinement
of the evidence-based diagnosis of clinical rel-
evance, use testing has significant potential. How-
ever, further validation requires filling the data vo-
ids delineated above.
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Threshold responses in cinnamic-aldehyde-sensitive sub-
jects: results and methodological aspects. Contact Derma-
titis 1996: 34: 165–171.

23. Johansen J D, Andersen K E, Menné T. Quantitative as-
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