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Original Article
Patch testing: clinical relevance and successful recall of
allergens in local Chinese patients
CFY Siu

and TS Cheng

Objectives: To investigate the clinical relevance of contact allergens identified in patch testing, and
the successful recall rate of these allergens. Methods: This was a single-centre study performed in
Hong Kong. Local Chinese patients were invited for interviews. Results: There were a total of 146
patients with valid patch tests performed from 2009 to 2012. One hundred patients were interviewed,
of which 68 patients had positive patch test reactions, resulting in a total of 122 allergen reactions.
Nickel sulphate, fragrance mix, 5-chloro-2-methyl-4-isothiazolin-3-one+2-methyl-4-isothiazolin3-one (3:1 in water) and paraphenylenediamine (PPD) were the commonest allergens identified in
this study. Among these sixty-eight patients, 80.3% of the identified allergens were clinically relevant
(45.9% definitely relevant, 34.4% probably or possibly relevant). 75.4% of the allergens were
successfully recalled, either in their full names or substance groups. Patients with a lower education
level were less likely to recall the allergens identified in patch testing. Conclusion: The clinical
relevance of allergens and the recall rate were satisfactorily high.
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Introduction
Allergic contact dermatitis and patch testing
Allergic contact dermatitis (ACD) is an
inflammatory skin condition resulting from a
delayed hypersensitivity reaction after contacting
foreign substance(s). Patch testing is a valuable,
objective, in vivo diagnostic tool for identifying
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causative allergens in patients with allergic contact
dermatitis. It carries a sensitivity and specificity of
70-80%.1,2 Two major standard series have been
developed in the United States (US) and Europe.
The European standard series is commonly
employed in Hong Kong.

Common patch test allergens in Hong Kong
Lee et al. reviewed 490 local patients with patch
testing done in a local private dermatology clinic
between 1987 and 1988 and found that fragrance
mix, nickel sulphate and cobalt chloride to be the
most common allergens identified in the European
standard series.3
The most frequently identified allergens by
patch testing from 1995 to 1999 in the Social
Hygiene Service (SHS), a major local provider
of public dermatology services, were nickel
sulphate, fragrance mix, cobalt chloride,
paraphenylenediamine (PPD) and Balsam of
Peru. 4

Recall of allergens
Many of the allergens identified in patch testing
are forgotten by the patients afterwards. In a study
in the US, patients were able to remember only a
mean of 51% of the allergens identified by patch
testing.8 The patient's ability to recall the results of
patch testing and the adoption of suitable
avoidance behaviour might influence the ultimate
benefits of patch testing.9
The ability of patients to recall allergens identified
by patch testing correlated negatively with the
number of identified allergens, years elapsed after
patch testing and a male gender.9 In one study,
29% of patients reported the correct names of the
allergens and 20% remembered the substance
group.9 It is not certain if a similar recall problem
is prevalent among local Chinese patients.

Objectives
In the present study, we sought to 1) evaluate the
clinical relevance of allergens that were identified
by patch testing and 2) evaluate the recall rate of
positive allergens.

With the emergence of new allergens that were
found to be associated with allergic contact
dermatitis, the SHS introduced the 28-item
European series patch testing (Trolab) in 2009
and replaced the previous 24-item European
series.

Methods

Clinical relevance of patch test allergens

Study design

Patch testing can identify many contact
allergens, but a positive reaction to a specific
allergen per se may not correlate well with
clinical symptoms (clinical relevance).5 On their
own, results of patch testing can neither confirm
a relationship between a specific exposure and
induction of contact dermatitis, nor can it predict
what specific exposure can be safely tolerated.5
Establishment of clinical relevance should be
based on the clinical history with evidence of
relevant exposure.5,6 Certain allergens identifiable
in patch testing were reported as most likely to be
clinically relevant in a Singaporean study.7 Data
on clinical relevance in Hong Kong is, however,
not available.

This was a single-centre study performed at the
Fanling Integrated Treatment Centre (FLITC), Social
Hygiene Service. All Chinese patients who had
patch testing performed after the introduction of
the 28-item European standard series from 2009
to 2012 were eligible for inclusion into the study.
Exclusion criteria included failure of the patch
testing procedure, failure to establish contact with
the patient for an interview, patients' refusal to
participate in any part of the study and patients'
mental incompetence in understanding questions
or giving answers. Patients with positive patch test
reactions were requested to recall the allergen(s)
that were identified. The investigator would then
remind the patient on his/her identified allergens
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and asked questions on clinical relevance. The
study was approved by the Ethics Committee,
Department of Health, Hong Kong Special
Administrative Region.
For the patch testing procedure, Finn chambers
containing the 28 allergens in the European
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standard series were applied on the upper back
(Table 1). The patients were requested to return
after 48 hours for the first reading and the second
reading was made at 96 hours after the test. The
results of patch testing were classified according
to the International Contact Dermatitis Research
Group (ICDRG) recommendations (Table 2).10, 11

Table 1. The 28 items of the European standard series
Test substance

Common source

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.

Potassium dichromate 0.5%
Neomycin sulphate 20%
Thiuram mix 1%
Fragrance mix II 14% hard paraffin 14%
Cobalt chloride 6 H2O 1%
Paraphenylenediamine free base
Benzocaine 5%
Formaldehyde in water 1%
Colophony 20%
Clioquinol 5%
Balsam of Peru 25%
N-Isopropyl-N-phenyl-paraphenylenediamine 0.1%
Wool alcohols 30%
Epoxyl resin 1%
Mercapto mix 1%
Budesonide 0.1%
Paraben mix 16%

18.
19.
20.
21.
22.

Paratertiarybutyl-phenol-formaldehyde resin 1%
Fragrance mix 8%
Quaternium-15 1%
Nickel sulphate 6H2O 5%
5-chloro-2-methyl-4-isothiazolin-3-one+
2-methyl-4-isothiazolin-3-one 0.01% (3:1 in water)
Mercaptobenzothiazole 2%
Sesquiterpene lactone mix 0.1%
Tixocortol pivalate 1%
Dibromodicyanobutane 0.3%
Hydroxymethypentylcyclohexene-carboxaldehyde 5%
Primin 0.01%

Metal, cement, paint
Medication
Rubber chemical
Fragrance
Metal, building, decoration trades
Dyes
Medication
Disinfectant or preservative
Paper, plasters, adhesive tapes, make-ups
Vioform medication
Medicaments, fragrance in cosmetics
Rubber chemical
Topical medicaments, lanolin eucerin
Plastic and glue
Rubber chemical
Steroid
Preservative in pharmaceutical, foodstuff,
cosmetics
Glue, leather products
Perfumes, cosmetics
Preservative in topical medicaments, cosmetics
Metal
Preservative in cosmetics, glues, detergents,
moisted toilet paper
Rubber
Plant
Steroid
Preservative
Synthetic fragrance
Plant

23.
24.
25.
26
27.
28.

Table 2. Interpretation of patch testing results according to the International Contact Dermatitis Research Group
Score

Interpretation

−
?+
+
++

Negative reaction
Doubtful reaction; faint erythema only
Weak (non-vesicular) reaction: erythema, slight infiltration
Strong (oedematous or vesicular) reaction: erythema, infiltration, vesicles

+++

Extreme (bullous or ulcerative)
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During the interviews, patients who tested positive
were asked to recall the allergens that were
identified. Short or long forms of an allergen
name, in Chinese or English, were all acceptable
answers. For patients who could not name the
allergen exactly, they would be asked if they could
name the group that this specific allergen belonged
to (Table 1). The ability to name the correct allergen
or substance group was regarded as successful
recall.
In this study, clinical relevance of an allergen was
classified as follows:
• Definite relevance was defined when the
allergen was found to be present in the patient's
environment, the dermatitis corresponded to
the point(s) of contact with the allergen and
the dermatitis significantly improved upon
isolation of the allergen or recurred with rechallenge.6 Probable relevance was defined
when the criteria for definite relevance was met
except that no follow-up information was
available and thus any improvement with
isolation of allergen or condition after rechallenge could not be assessed.6
• Possible relevance referred to an allergen that
only fulfilled one of the three criteria that defined
definite relevance.6
• No relevance was defined when there had been
no evidence of past or present exposure to a
specific allergen.
In our study, sub-division of clinical relevance into
past and current relevance was not made given
the variable time lag from patch testing to
interview.

Statisticalanalysis
Continuous data was presented as mean ±
standard deviation or median with inter-quartile
ranges (25th to the 75th percentiles) unless
otherwise specified. Percentages were calculated
for dichotomous variables. Group comparisons
were made by Fisher's exact test or Pearson's chisquared (χ2) test for nominal variables and by

Student's t-test or Mann-Whitney U test for
continuous variables. All p-values were two-sided,
values of less than 0.05 were considered
statistically significant. SPSS for Windows version
20.0 (SPSS Inc., Chicago, IL, USA) was used for
all statistical calculations.

Results
One hundred and forty-six valid patch testing
reports and clinical records were reviewed.
Successful interviews were made with 100 of them.
For the remaining 46 cases, two refused interviews,
one failed to understand the questions due to
mental incompetency and 43 of them could not
be contacted.
Of the 100 patients interviewed, the median age
was 45.29 (standard deviation 15.28) and 74%
of them were female. Sixty-eight patients (68%)
had positive patch testing results (Table 3). Out of
those sixty-eight patients who had positive patch
testing results, 33 patients (48.5%) were reactive
to one allergen only and 24 patients (35.3%)
reacted to two allergens (Table 4). Patients tested
positive did not differ in their age, gender,
occupation, past medical history, personal or
family history of atopy or drug allergy (Table 5).
Face and hands were most commonly involved in
our patch-tested subjects.

Clinical relevance and recall of allergens
A total of 122 allergens were identified in 68
patients who were interviewed and had at least
one allergen identified in patch testing. They
were asked to recall the allergens on the date
of interview. The median time elapsed from
patch testing to the date of interview was 22.37
months (inter-quartile range = 9.15-32.25).
Ninety-two (75.4%) of the 122 allergic items
were successfully recalled. Fifty-six (45.9%) were
definitely clinically relevant while forty-two
(34.4%) were probably or possibly clinically
relevant (Table 6).

Patch testing in local Chinese patients

Factors associated with successful recall of
allergens
Among the 68 patients (Table 7), fifty-seven had a
successful recall. Forty-eight (70.6%) recalled all
positive allergens identified in patch testing, nine

175

(13.2%) recalled at least one of the identified
allergens while eleven (16.2%) failed to recall any
of the allergens found in patch testing. Despite
similar time lag from patch testing to interview
and similar number of allergens being identified

Table 3. Number of positive patch test in the 100 patients who were interviewed after patch testing
Characteristic
Positive patch testing

All (n=100)

Female (n=74)

Male (n=26)

p

68 (68%)

49 (66.2%)

19 (73.1%)

0.628

Table 4. Number of allergens identified in the 68 patients who had positive patch tests
Number of allergens identified
Median (IQR)[range]

(n=68)

Female (n=49)

Male (n=19)

2 (1-2)[1-7]

1 (1-2)[1-7]

2 (1-2)[1-4]

Absolute

p
0.236
0.639

1

33 (48.5%)

26 (53.1%)

7 (36.8%)

2

24 (35.3%)

16 (32.7%)

8 (42.1%)

3

6 (8.8%)

4 (8.2%)

2 (10.5%)

4

4 (5.9%)

2 (4.1%)

2 (10.5%)

7

1 (1.5%)

1 (2%))))

/

IQR=interquartile range

Table 5. Characteristics of the 100 patients who were interviewed after patch testing
Patch testing results
Characteristic

All (n=100)

Positive (n=68)

Negative (n=32)

p

Age (year)

45.29±15.28

46.63±14.10

42.44±17.43

0.202

74 (74%)

49 (72.1%)

25 (78.1%)

0.628

Female gender (%)
Occupation
Cleanser
Construction
Driver
Hairdressing or beauty salon
Health worker
Housewife
Office worker
Retired or unemployed
Student
Others

0.093
8 (8%)
3 (3%)
6 (6%)
4 (4%)
8 (8%)
20 (20%)
25 (25%)
5 (5%)
9 (9%)
12 (12%)

7 (10.3%)
2 (2.9%)))
3 (4.4%)))
4 (5.9%)))
7 (10.3%)
13 (19.1%)))
18 (26.5%)))
3 (4.4%)))
2 (2.9%)))
9 (13.2%)

1
1
3
0
1
7
7
2
7
3

Past medical history

36 (36%)

29 (42.6%)))

7 (21.9%)

0.127

Personal history of atopy

41 (41%)

27 (39.7%)))

14 (43.8%)))

0.747

Family history of atopy

49 (49%)

34 (50%) ))))

15 (46.9%)))

0.739

History of drug allergy

10 (10%)

7 (10.3%)

3 (9.4%)))

0.365

(3.1%)))
(3.1%)))
(9.4%)))
(0%))))))
(3.1%)))
(21.9%)
(21.9%)
(6.2%)))
(21.9%)
(9.4%)))
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Table 6. Recall and clinical relevance of 122 allergens identified in 68 patients
Allergens 1-28
(European standard series)

Number of Number of
positive
allergens
reactions
able to
recall (%)

Clinical relevance (%)
No
Definite Probable
or
possible

1.

Potassium dichromate 0.5%

1

1 (100%)

1 (100%)

/

/

2.

Neomycin sulphate 20%

6

2 (33.3%)

/

3 (50%)

3 (50%)

3.

Thiuram mix 1%

7

6 (85.7%)

6 (85.7%)

/

1 (14.3%)

4.

Fragrance mix II 14% hard paraffin 14%

6

6 (100%)

5 (83.3%)

1 (16.7%)

/

5.

Cobalt chloride 6H2O 1%

7

6 (85.7%)

3 (42.9%)

3 (42.9%)

1 (14.3%)

6.

Paraphenylenediamine free base

8

6 (75%)

6 (75%)

2 (25%)

/

7.

Benzocaine 5%

/

/

/

/

/

8.

Formaldehyde in water 1%

4

1 (25%)

1 (25%)

1 (25%)

2 (50%)

9.

Colophony 20%

6

4 (66.7%)

1 (16.7%)

4 (66.7%)

1 (16.7%)

10. Clioquinol 5%

/

/

/

/

/

11. Balsam of Peru 25%

3

2 (66.7%)

1 (33.3%)

1 (33.3%)

1 (33.3%)

12. N-Isopropyl-N-phenylparaphenylenediamine 0.1%

2

1 (50%)

1 (50%)

/

1 (50%)

13. Wool alcohols 30%

/

/

/

/

/

14. Epoxyl resin 1%

/

/

/

/

/

15. Mercapto mix 1%

1

1 (100%)

1 (100%)

/

/

16. Budesonide 0.1%

2

2 (100%)

/

2 (100%)

/

17. Paraben mix 1%

3

1 (33.3%)

1 (33.3%)

1 (33.3%)

1 (33.3%)

18. Paratertiarybutyl-phenol-formaldehyde
resin 1%

1

1 (100%)

/

1 (100%)

/

20

13 (65%)

9 (45%)

7 (35%)

4 (20%)

/

/

19. Fragrance mix 8%
20. Quaternium-15 1%

/

/

21. Nickel sulphate 6H2O 5%

30

29 (96.7%)

22. 5-chloro-2-methyl-4-isothiazolin-3-one+
2-methyl-4-isothiazolin-3-one 0.01%
(3:1 in water)

10

7 (70%)

4 (40%)

3 (30%)

3 (30%)

23. Mercaptobenzothiazole 2%

1

1 (100%)

1 (100%)

/

/

24. Sesquiterpene lactone mix 0.1%

/

/

/

/

/

25. Tixocortol pivalate 1%

/

/

/

/

/

26. Dibromodicyanobutane 0.3%

3

1 (33.3%)

/

2 (66.7%)

1 (33.3%)

27. Hydroxymethypentylcyclohexenecarboxaldehyde 5%

1

1 (100%)

1 (100%)

/

/

28. Primin 0.01%

/

/

/

/

/

All of allergens 1-28 (European standard series) 122

92 (75.4%)

14 (46.7%) 11 (36.7%)

/
5 (16.7%)

56 (45.9%) 42 (34.4%) 24 (19.7%)

Patch testing in local Chinese patients

177

Table 7. Differences in patients who could and could not recall the allergens identified in patch testing
R
ecall of the allergen(s) identified
Recall

Female gender (%)
Age (year)
Median months (IQR) from test
to interview

All

Partially or all

None

(n=68)

(n=57)

(n=11)

49 (72.1%)

44 (77.2%)

5 (45.5%)

0.061

46.63±14.10

45.95±12.92

50.18±19.53

0.503

22.37 (9.15-32.25)

p

19.17 (8.72-33.24) 24.60 (22.27-29.73) 0.355

Number of allergen(s) identified
1
2
3
4
7

33
24
6
4
1

(48.5%)
(35.3%)
(8.8%)
(5.9%)
(1.5%)

26 (45.6%)
21 (36.8%)
6 (10.5%)
3 (5.3%)
1 (1.8%)

7 (63.6%)
3 (27.3%)
/
1 (9.1%)
/

0.656

Education
Primary
Secondary
Tertiary

12 (17.6%)
38 (55.9%)
15 (22.1%)

7 (12.3%)
34 (59.6%)
14 (24.6%)

5 (45.5%)
4 (36.4%)
1 (9.1%)

0.040

IQR=interquartile range

in patch testing, patients who were unable to recall
the allergens were more likely to be of a lower
educational level. Notably, age and gender did
not appear to be predictive factors.

Discussion
Common allergens noted in our patch testing
study
Nickel, fragrance, preservative and PPD are the
commonest allergens found in patch testing.
Nickel has consistently been the commonest
contact allergen detected in patients patch-tested
for suspected allergic contact dermatitis.12,13 It is
present in drinking water, coins, spectacle frames,
dental fillings and prostheses, buttons, zippers,
jewellery, tools, alkaline batteries, insecticides,
fuel additives, dyes, nickel plated items and some
foods.
Some ingredients of cosmetic products were
frequently labelled as "perfumes", "colognes"
"aroma chemicals" or "essential oils" instead of the

specific names. In addition, a quote of "unscented",
"hypoallergenic" or even "fragrance-free" in
product labels does not really guarantee that the
product is truly free of all fragrances.14 Some
companies label their products as "fragrance-free"
though they still contain natural fragrances.15
A knowledge of these facts is important when
educating our patients on allergen avoidance.
For preservatives, Kathon CG, a cosmetic
preservative containing 5-chloro-2-methyl-4isothiazolin-3-one and 2-methyl-4-isothiazolin-3one as active ingredients, was identified as an
important allergen in local Chinese patients16,17
and Taiwan hairdressers.18 It exists in cosmetics
and toiletries, causing contact sensitisation.19 Even
moisturising cream may contain this ingredient that
causes contact dermatitis.
Paraphenylenediamine is an organic aromatic
amine present in hair dyes.20 It is used for restoring
dark hair colour21 and is chemically related to other
para-amino compounds.22 A positive patch test
reaction to PPD should alert the physician of the
possibility of cross reactivity with a group of
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immunochemically-related substances such as
local anaesthetics and other chemicals with an
amino group in the "para" position and therefore
caution is needed.

Clinicalrelevance
Exploring the clinical history including exposure,
time course, relapse, and locations of the patient's
current dermatitis are crucial in determining the
clinical relevance of the patch result. A detailed
review of the presence of the allergen in the
patient's home and working environment should
be done as well as a thorough review on the use
of cosmetics or skin-care products, occupation and
hobbies.14
Clinical relevance may differ between identified
allergens. In a study performed in Singapore, the
allergens most likely to have present or past
relevance were nickel sulphate (79% relevance),
PPD (76% relevance), colophonium (73%),
cobalt chloride (68%) and potassium dichromate
(67%).7
In our study, due to the small sample size, we
were not able to make a conclusive comment on
the 'most relevant' allergen(s). However, for the
most common allergens identified, all of them
were associated with high clinical relevance (either
definite or probable/possible relevance). More
importantly, the overall clinical relevance was as
high as 80.3%. This figure implies that the current,
28-item European series suits the local purpose
of performing patch testing, though inevitably as
in elsewhere, we may miss allergens that are not
included in the series.
It is prudent to assess the significance or relevance
at the time of final reading and provide the patient
with a list of allergens to avoid. Extended followup may be necessary for accurate determination
of the clinical relevance of allergens, especially in
those circumstances in the patient's condition has
not improved.23 In this study, the median duration
from patch testing to interview was
22.37 months. This time interval was likely to be

long enough for patients to observe the relevance
of the identified allergen(s) to the dermatitis.
Some patients do not have dermatitis upon
exposure to an allergen despite a positive patch
test reaction.7,21 The absence of clinical relevance
may be explained by the concept of clinical
tolerance in which repeated exposures to low
concentration of an allergen for short durations
do not elicit dermatitis.21 On the contrary, longer
contact time and exposure to higher concentration
of an allergen, as in patch testing, can trigger an
elicitation response that results in a positive
reaction.
Another possible explanation for doubtful clinical
relevance of allergens is a false positive reaction.
False positive reactions can be due to positive
reaction against test vehicles or adhesive tape,
pressure effect of tapes, impurities of the test
substances, too high a concentration of the test
substances and "angry back syndrome".24,25

Recall of allergens
Patch testing loses its value if education is not
complete. A knowledge of established contact
allergies is crucial to the patients in order to
improve the prognosis.9 In our study, patients with
lower educational level were noted to have poor
recall of the allergens. This patient group may be
specifically targeted for education and periodic
review.
The names of most allergens are difficult to
remember.14 On average, only 50% of the relevant
allergens found in patch testing could be
successfully recalled by patients.8 It is possible that
patients can only remember the more well-known
allergens or those allergens proven to be clinically
relevant to their skin condition. It is natural for a
patient to forget the allergens to which he/she was
not exposed to since these would be irrelevant.
Giving handouts detailing the names of the
identified allergens, their synonyms, and common
routes of encounter in daily life is often helpful.
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Such a written reminder is the starting point that
enables a patient to search for the allergens in
their homes and working environment.26 In some
instances, it may be better for the patients to
remember the substance group rather than the
specific chemical name which may not appear in
commercial product labels.9

Conclusion

Nevertheless, a written information sheet should
never substitute a face-to-face education, which
is a foundation for successful allergen avoidance.
Relevant allergens should be discussed in detail.
Practical, tailor-made avoidance strategies should
be formulated. In fact, patients perceived verbal
advice to be better understood than written
information.27 A thorough review of the products
used by the patient in the office can be very helpful.
This process helps the patients to practise labelreading and in identifying products with causative
allergens.

The overall 80.3% clinical relevance of the tested
allergens suggested that the current European
series is a suitable baseline panel in our service.
Patients with persistent symptoms after patch
testing might be the potential candidates for testing
with other screening series after excluding other
causes of dermatitis. The recall rate of 75.4% of
allergen items was satisfactory but there was
reduced recall rate in patients with a lower
educational level. Extra work and alternative
strategy should be focused on this group of patients
to enhance recall so as to achieve a better
avoidance of the allergens.

In this study, nickel sulphate, fragrance mix,
5- chloro -2-methyl-4-isothiazolin-3- one+
2-methyl-4-isothiazolin-3-one 0.01% (3:1 in
water) and PPD were the commonest allergens
identified.

Limitations
This study was a retrospective analysis of patch
testing in a single public dermatology clinic, thus
there is an inherent limitation when attempting
generalisation of the results to the whole
territory. However, as FLITC serves a population
of ~1,300,000 in the Eastern and Northern
districts of the New Territories, this study should
provide a fair estimate of the situation in Hong
Kong.

References
1.

2.

3.

Many factors influenced the accuracy of our data
of patch testing in Hong Kong. Among those was
how a dermatologist selects patients for patch
testing.28,29 Case selection in our study was at the
full discretion of the attending clinician.
Furthermore, the recruitment of subjects for
interview in this study was on a voluntary basis
and report bias was inevitable. Conversely, some
patients who had patch testing done a number of
years ago were not included into this study since
they had defaulted follow-up and could not be
traced. In addition, the long time lag between
patch testing and interview was a possible source
of recall bias.

4.

5.
6.
7.
8.

Bourke J, Coulson I, English J. Guidelines for the
management of contact dermatitis: an update.
Guidelines for the management of contact dermatitis:
an update. Br J Dermatol 2009;160:946-54.
Nethercott JR, Holness DL. Validity of patch test
screening trays in the evaluation of patients with
allergic contact dermatitis. J Am Acad Dermatol
1989;21:568.
Lee TY, Lam TH. Patch testing of 490 patients in Hong
Kong. Contact Dermatitis 1996;35:23-6.
Lam WS, Chan LY, Ho SC, Chong LY, So WH, Wong
TW. A retrospective study of 2585 patients patch
tested with the European standard series in Hong
Kong (1995-99). Int J Dermatol 2008;47:128-33.
Basketter DA, White IR. Diagnostic patch testing-does it have a wider relevance? Contact Dermatitis
2012;67:1-2.
Jacob SE, Brod B, Crawford GH. Clinically relevant
patch test reactions in children--a United States
based study. Pediatr Dermatol 2008;25:520-7.
Goon AT, Goh CL. Relevance of positive patch test
reactions in patients attending a dermatology tertiary
referral centre. Contact Dermatitis 2003;49:255-7.
Scalf LA, Genebriera J, Davis MD, Farmer SA,
Yiannias JA. Patients' perceptions of the usefulness
and outcome of patch testing. J Am Acad Dermatol
2007;56:928-32.

180

9.

10.
11.
12.
13.

14.
15.

16.
17.
18.

CFY Siu and TS Cheng

Jamil WN. How well is the outcome of patch testing
remembered by the patients? A 10-year follow-up of
the testing with the Swedish baseline series at the
Department of Dermatology in Orebro, Sweden.
Contact Dermatitis 2012:215-20.
Wilkinson DS, Fregert S, Magnusson B, Bandmann HJ,
Calnan CD, Cronin E, et al. Terminology of contact
dermatitis. Acta Derm Venereol 1970;50:287-92.
Lachapelle JM, Maibach HI. Patch testing and prick
testing: a practical guide. 2nd ed. Springer; 2009.
p.50.
Schram SE, Warshaw EM, Laumann A. Nickel
hypersensitivity: a clinical review and call to action. Int J
Dermatol 2010;49:115-25.
Pratt MD, Belsito DV, DeLeo VA, Fowler Jr. JF, Fransway
AF, Maibach HI, et al. North American Contact
Dermatitis Group patch-test results, 2001-2002 study
period. Dermatitis 2004;15:176-83.
Nelson SA, Yiannias JA. Relevance and avoidance of
skin-care product allergens: pearls and pitfalls.
Dermatol Clin 2009;27:329-36,vii.
Scheman A, Jacob S, Zirwas M, Warshaw E, Nedorost
S, Katta R, et al. Contact Allergy: alternatives for the
2007 North American contact dermatitis group
(NACDG) Standard Screening Tray. Dis Mon 2008;54:
7-156.
de Groot AC, Herxheimer A . Isothiazolinone
preservative: cause of a continuing epidemic of cosmetic
dermatitis. Lancet 1989;1:314-6.
Lee TY, Lam TH. Allergic contact dermatitis due to
Kathon CG in Hong Kong. Contact Dermatitis 1999;
41:41-2.
Guo YL, Wang BJ, Lee JY, Chou SY. Occupational hand
dermatoses of hairdressers in Tainan City. Occup
Environ Med 1994;51:689-92.

19. de Groot AC, Weyland JW. Kathon CG: a review. J Am
Acad Dermatol 1988;18:350-8.
20. Wong GA, King CM. Immediate-type hypersensitivity
and allergic contact dermatitis due to para phenylenediamine in hair dye. Contact Dermatitis 2003;
48:166.
21. Chan YC, Ng SK, Goh CL. Positive patch-test reactions
to para-phenylenediamine, their clinical relevance and
the concept of clinical tolerance. Contact Dermatitis
2001;45:217-20.
22. LaBerge L, Pratt M, Fong B, Gavigan G. A 10-year review
of p-phenylenediamine allergy and related para-amino
compounds at the Ottawa Patch Test Clinic. Dermatitis
2011;22:332-4.
23. Gipson KA, Carlson SW, Nedorost ST. Physician-patient
agreement in the assessment of allergen relevance.
Dermatitis 2010;21:275-9.
24. Mitchell JC. The angry back syndrome: eczema creates
eczema. Contact Dermatitis 1975;1:193-4.
25. Memon AA, Friedmann PS. 'Angry back syndrome':
a non-reproducible phenomenon. Br J Dermatol 1996;
135:924-30.
26. Mowad CM. Patch testing: pitfalls and performance.
Curr Opin Allergy Clin Immunol 2006;6:340-4.
27. Woo PN, Hay IC, Ormerod AD. An audit of the value of
patch testing and its effect on quality of life. Contact
Dermatitis 2003;48:244-7.
28. Rajagopalan R, Anderson R. Impact of patch testing on
dermatology-specific quality of life in patients with
allergic contact dermatitis. Am J Contact Dermat 1997;
8:215-21.
29. Rajagopalan R, Anderson RT, Sarma S, Kallal J, Retchin
C, Jones J, et al. An economic evaluation of patch testing
in the diagnosis and management of allergic contact
dermatitis. Am J Contact Dermat 1998;9:149-54.

