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(Abstract

and workplace controls.
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Hairdressers have the highest incidence of occupational contact dermatitis, driven by wet work and potent allergens in hair
products. We report a 41-year-old hairdresser with 18 years of exposure and a two-year history of fissured, scaling plaques on
the dorsa of both hands that improved partially during holidays. Patch testing with the European baseline series, a hairdress-
ers' series, and workplace products, read once on day 3, showed strong reactions to p-phenylenediamine and to an undiluted
bleaching product, weak reactions to toluene-2,5-diamine and nickel, and a doubtful reaction to a hand cream. Ammonium
persulfate was negative. Occupational allergic contact dermatitis to p-phenylenediamine was diagnosed, six of seven Mathias
criteria were fulfilled, the case was notified, and she was declared fit for work with restrictions. The reliability of patch testing
depends on a standardized protocol and explicit relevance assessment, and the diagnosis must be translated into notification
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Introduction

Occupational contact dermatitis presents almost exclusively as
hand eczema, and hairdressers rank highest in its incidence [1].
Hairdressing combines prolonged wet work with repeated ex-
posure to reactive substances in dyeing, bleaching, and waving
products, and irritant and allergic mechanisms frequently coex-
ist [1]. A systematic review reported a pooled lifetime preva-
lence of hand eczema of 38.2% among hairdressers, with onset
most often during apprenticeship [2].

Compared with other patch-tested patients, hairdressers have
an up to fivefold higher risk of sensitization to p-phenylenedi-
amine (PPD), ammonium persulfate, and glyceryl thioglyco-
late [1]. In a European surveillance study of 920 female hair-
dressers, PPD and toluene-2,5-diamine (PTD) each affected
about one fifth of patients, often with coupled reactivity, and
sensitization to ammonium persulfate was more frequent than
in consumers (14.4% vs. 2.3%) [3]. PPD and PTD are primary
intermediates of oxidative hair dyes, and ammonium persulfate
is the main hapten of bleaching products [1].

This report describes the diagnostic pathway and the occupa-
tional management of a hairdresser with allergic contact der-
matitis to PPD and discusses how a single patch test reading
limited the interpretation of some reactions.

Case Report

A 41-year-old female hairdresser was referred to the dermatol-
ogy department of a tertiary hospital for suspected occupation-
al hand dermatitis. She reported a two-year history of a sym-
metrical, pruritic, and intermittently painful eruption on both
hands that worsened during working periods and improved
partially during holidays. She had worked as a hairdresser for
18 years, had no personal or family history of atopy or other
relevant medical history, and took no regular medication. Ex-
amination revealed erythematous, scaling plaques with mul-
tiple fissures on the dorsa of both hands and fingers, extending
to the wrists (Figure 1).

Her daily tasks comprised shampooing and rinsing, permanent
hair coloring, bleaching, and cutting and styling. Wet work was
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Figure 1: Erythematous, scaling plaques with fissures on the
dorsa of both hands and fingers at the initial assessment.

estimated at approximately four hours per working day, twice
the two-hour daily threshold used to define wet work [4]. She
had never used gloves before the diagnosis and had received
no formal training in skin protection. According to the patient,
no co-worker had reported similar complaints, and no non-
occupational source of the relevant allergens was identified on
clinical history.

Patch testing was performed with the European baseline series
[5], a hairdressers' series (Chemotechnique Diagnostics, Vel-
linge, Sweden), and the products used at her workplace. The
workplace products were tested as is, undiluted and without
a vehicle, and their ingredient composition was not recorded.
Chambers were applied to the upper back and removed after 48
hours. A single reading was performed at 72 hours (day 3), and
reactions were graded according to the International Contact
Dermatitis Research Group criteria as adopted in the current
European guideline [6] (Figure 2, Table 1). Strong positive
reactions were observed to PPD and to the workplace bleach-
ing product, weak positive reactions to nickel sulfate and PTD,
and a doubtful reaction to the salon hand cream. Ammonium
persulfate and all other allergens tested were negative.

Occupational allergic contact dermatitis to PPD was diagnosed,
with probable concomitant irritant contact dermatitis related
to wet work. Statutory notification of suspected occupational
disease was submitted to the Department of Protection against
Occupational Risks of the Portuguese Social Security Institute
[7,8]. The occupational physician of her employer, who was re-
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Figure 2: Patch test sites on the upper back at the day 3 read-
ing.

sponsible for her health surveillance, declared her fit for work
with restrictions. These comprised removal of permanent col-
oring and bleaching tasks, consistent use of nitrile gloves com-
patible with the products handled, task reorganization within
the salon, reduction of unnecessary wet work, regular use of
emollients, and structured education on skin protection. Topi-
cal corticosteroids were prescribed. A follow-up appointment
was scheduled six months after implementation of these mea-
sures and had not taken place at the time of writing.

Discussion

Worsening during working periods and improvement during
holidays fulfill the criterion of improvement away from work
proposed by Mathias [9] and should prompt patch testing, be-
cause a specific diagnosis of allergic contact dermatitis gen-
erally requires identification of the causative hapten [1]. The
diagnostic value of patch testing then depends on an assess-
ment of the current relevance of each reaction rather than on
the enumeration of positive findings [6].

The reaction to PPD is probably of current occupational rel-
evance, because PPD is a primary intermediate of oxidative
hair dyes, which she handled daily, although definite relevance
requires confirmation of PPD in the ingredient lists of her prod-
ucts [1]. The reaction to PTD may reflect coupled reactivity
with PPD, but PTD is itself one of the most frequent sensitizers

Table 1: Patch test results of interest and assessment of their relevance.

Concentration .
Test substance Source vehicle® ’ | Reading® | Assessment of relevance
. European base- Current occupational relevance probable, pend-
p-Phenylenediamine urope 1% pet. ++ Y upatio vance pro &P
line series ing confirmation in product ingredient lists
Toluene-2,5-diamine | Hairdressers' 1% pet 4 Probable coupled reactivity with p-phenylene-
sulfate series o pet. diamine, independent sensitization possible
Nickel sulfate hexahy- | European base- 594 vet N Undetermined, occupational or non-occupation-
drate line series o et al source
. H ' I
Ammonium persulfate a.1rdressers 2.5% pet. B Negative, argues agamst but does not exclude
series persulfate sensitization
Workplace bleaching [Patient - . .. ..
P £ . As is ++ Provisional, probably irritant
product supplied®©
Patient- . .. .
Salon hand cream . As is 7+ Provisional, undetermined
supplied®©

pet.: petrolatum. As is: applied undiluted, without a vehicle.

bChambers were removed at 48 hours, and a single reading was performed at 72 hours (day 3). ++: strong positive reaction. +:
weak positive reaction. ?+. doubtful reaction. —: negative reaction. All other allergens tested were negative.
“The ingredient composition of the patient-supplied products was not recorded.
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Table 2: Application of the seven Mathias criteria for occupational causation to this case®.

No. | Mathias criterion Findings in this case Fulfilled

) Is the clinical appearance consistent with contact | Pruritic, erythematous, scaling, and fissured plaques on Yes
dermatitis? the dorsa of both hands and fingers

) Are there workplace exposures to potential cutane- | Daily unprotected handling of oxidative hair dyes and Yes
ous irritants or allergens? bleaching products, wet work of about four hours per day
Is the anatomic distribution of dermatitis consis- . . . . .

. 1StrIbUt . . .1 Hands and wrists, the sites of direct contact with hair
3 tent with cutaneous exposure in relation to the job Yes
products and water

task?

4 Is the temporal rel'fmonshlp between.e.xposure and Qnset approximately 16 years after the start of occupa- No®
onset consistent with contact dermatitis? tional exposure

5 Are nonoccupational exposures excluded as prob- | No non-occupational source of the relevant allergens Yes
able causes? identified on clinical history
D tit fi k - . . . .

6 ocs dermatitis IMProve away Womm WOTk €Xpo= | partial improvement during holiday periods Yes
sure to the suspected irritant or allergen?

7 Do patch or provocation tests identify a probable | Strong positive reaction to p-phenylenediamine, a prima- Yes
causal agent? ry intermediate of oxidative hair dyes, which she handled

“Four or more affirmative answers indicate probable occupational causation.
bClassified as not met by strict application of the proposed latent period of no more than six months after first or increased exposure.

in hairdressers, so independent sensitization cannot be exclud-
ed [3]. The strong reaction to the bleaching product is probably
irritant. The product was tested undiluted, its composition was
not recorded, and irritant reactions occur mostly with patient-
supplied materials that are not appropriately diluted or pH-
adjusted [6]. The negative reaction to ammonium persulfate
supports this interpretation but does not exclude sensitization
to another ingredient. Removal from bleaching tasks remains
justified by the irritancy of these products and by the increased
risk of persulfate sensitization in hairdressers [1,3]. The weak
reaction to nickel requires an exposure assessment before oc-
cupational relevance is attributed, because the prevalence of
nickel allergy in hairdressers largely mirrors that of women of
similar age, although scissors and other tools may release nick-
el [1]. The doubtful reaction to the hand cream warrants review
of its ingredients and a repeated open application test [6].

A positive patch test does not exclude a concurrent irritant
component, which is frequent in hairdressers [1], so allergen
avoidance alone is unlikely to resolve the dermatitis unless wet
work is also reduced. Counseling should also address personal
use of oxidative hair dyes and possible reactions to structurally
related compounds, such as benzocaine and the black rubber
antioxidant N-isopropyl-N'-phenyl-p-phenylenediamine [10].

Occupational causation was assessed with the seven Mathias
criteria, of which at least four must be fulfilled to conclude that
dermatitis is probably occupational [9] (Table 2). Six criteria
were met. The temporal criterion was classified as not met,
because symptoms began about 16 years after first exposure,
beyond the latent period of no more than six months proposed
as a rule of thumb [9] and later than the onset during appren-
ticeship that is typical of hairdressers [2].

In Portugal, any physician who suspects an occupational dis-
ease must notify it [7], although occupational contact derma-
titis is seldom reported to the national authorities [11]. The
fitness-for-work decision is a distinct act, reserved for the oc-
cupational physician who conducts the health surveillance of
the worker [12]. Notification can therefore be initiated by the
hospital physician who establishes the diagnosis, whereas hos-
pital recommendations reach the workplace only through the
occupational physician who follows the worker. In this case,

the employer's occupational physician issued the fitness-for-
work decision on the basis of the hospital findings. Preven-
tive measures should follow the hierarchy of prevention, which
gives priority to substitution and to collective over individual
protection [1,12]. Removal of a sensitized worker from col-
oring and bleaching is an organizational measure and ranks
above personal protection, and nitrile gloves offer the best
protection against hairdressing chemicals [1]. Skin protection
education is widely recommended [1], but the evidence that
it prevents occupational irritant hand dermatitis in unaffected
workers is of very low certainty [13]. Structured follow-up is
needed, because in a Portuguese series of occupational aller-
gic contact dermatitis, 27.3% of patients abandoned their work
after diagnosis and the dermatitis resolved in only 39% [11].

This report has limitations. Only a single reading was per-
formed, on day 3, whereas the European guideline combines
early readings with a late reading around day 7 [6]. A day 7
reading identified new positive reactions in 13.6% of patients
in a large series [14], and a single early reading cannot dis-
tinguish a decrescendo irritant reaction from a persistent al-
lergic one [6]. The reaction to PPD is robust, but the weak and
doubtful reactions are provisional, and negative results under
this protocol are not conclusive. The workplace products were
tested undiluted, their composition was not recorded, and no
control testing was performed. Non-occupational exposures
were assessed by clinical history only, and follow-up data are
not yet available.

Conclusion

The reliability of patch testing in hairdressers depends on ad-
herence to the standardized protocol, including a late reading,
and on an explicit assessment of the relevance of each reaction,
particularly for patient-supplied products with irritant proper-
ties. Identification of sensitization to PPD is not the endpoint
of management. Its value is realized through statutory notifica-
tion, a fitness-for-work decision by the responsible occupation-
al physician, and workplace controls that follow the hierarchy
of prevention, with structured follow-up to establish whether
the worker can remain in her occupation.

Informed Consent: Written informed consent was obtained
from the patient for publication of this case report and the
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accompanying 1mages. All identifying information has been
removed. Ethics committee approval was not sought for this
single-patient case report.
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