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Abstract

Frontal fibrosing alopecia (FFA) mainly affects the anterior hairline and eyebrows and

its etiology and associated factors remain obscure. The aim of this study was to eval-

uate the allergic contact dermatitis with patch test in patients with FFA. In this pro-

spective study, 20 patients with FFA and 24 age and sex-matched healthy individuals

were evaluated with patch testing. Diagnosis was made histologically, clinically and

based on dermoscopic findings. Demographic data, age of onset, disease duration

and FFA severity index are evaluated in all patients. Positive patch test reaction to

one or more allergen was observed in 65% of patients while it was 37.5% in control

group (P = .003). There was a significant difference between age (P = .006) and posi-

tive patch test results. No statistical significant difference was observed in the results

of patch testing and disease duration (P = .519), menopausal status (P = .085), and

FFA severity index (P = .573). Our findings suggest an association between FFA and

allergic contact dermatitis. The utility of patch testing in FFA patients can explore the

role of allergic etiology and may have an enormous impact on the diagnostic potential

and quality of life of these patients.
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1 | INTRODUCTION

Frontal fibrosing alopecia (FFA) is an irreversible scarring cicatricial

alopecia, manifesting as atrophic and band-like recession of sym-

metric fronto-temporal and fronto-parietal hairline. FFA has been

reported mainly in premenopausal women and rarely in men.1-5 It is

considered a variant of lichen planopilaris (LPP) and is frequently

associated with the presence of perifollicular erythema and scaling

in the affected area. The pathogenesis of FFA is poorly understood.

Contact allergy represents an important differential diagnosis to

skin diseases of the face and scalp. Potent allergens may lead to

severe reactions on the face, hair or scalp.6-8 Patch test is the stan-

dard procedure used to diagnose contact allergy resulting from type

IV hypersensitivity. It is gold standard for identification of allergens

responsible for allergic contact dermatitis (ACD). Early diagnosis

and treatment of ACD is associated with decreased costs to the

health care system and improved quality of life and disease

course.9-11 T-cells are critical effectors for hypersensitivity reac-

tions in ACD and on the other hand, it has been implicated that

autoimmune mechanisms involving T1 helper cells play role in the

pathogenesis of FFA.12,13 To date, there is no distinct study on

evaluation of ACD with patch test in patients with FFA and com-

paring it with a healthy control group. Thus, our study aimed at

evaluating the frequency of patch test positivity and possible link

between delayed type hypersensitivity and FFA and comparing with

a healthy matched group.

2 | MATERIALS AND METHODS

This was a prospective multi-center international study conducted on

20 FFA patients and 24 age and sex-matched individuals who were

referred to skin clinic for other dermatologic diseases without autoim-

mune etiologies selected through simple random sampling after

obtaining ethics approval from the institutional review board. Diagno-

sis was made based on the typical clinical presentation, characteristic

trichoscopic findings (absence of follicular openings, follicular hyper-

keratosis, perifollicular erythema, and follicular plugs) and histopathol-

ogy. Patients with other concomitant scarring or non-scarring alopecia

were excluded from the study. All the participants provided oral and

written informed consent. Patch tests were performed on all study

patients. At baseline, demographic data, history disease onset age, dis-

ease duration and FFA severity index (FFASI) were noted.14 Patch

testing (North American standard series approved by ICDRG) results

were evaluated in all patients. The sites of patches were examined on

day 2 (D2) and day 4 (D4), according to International Contact Derma-

titis Research Group (ICDRG) guidelines.15 The scoring of the patch

test reactions was applied according to ICDRG recommendations as

defined in the Table 1.16,17 A positive allergic reaction was defined as

being at least grade 1+ according to ICDRG.15 In patients, where the

patch had no skin contact upon patch test reading or had been

removed prior to testing due to known contact sensitization, it was

regarded as missing data.

2.1 | Statistical analysis

Data were analyzed using SPSS software package for statistical sci-

ence (IBM SPSS Statistics for Windows, Version 22.0.0.0; SPSS Inc.,

Chicago, Illinois). Descriptive statistics (mean, SD and range for con-

tinuous variables, and frequency and percentage for qualitative vari-

ables) were used to describe patient's demographic and clinical

features and also patch test results. Pearson's and Spearman's correla-

tions were used for normality and nonparametric variables respec-

tively. The proportion of patch test positivity and intragroup analysis

was assessed using paired T test. P value <.05 was considered as sta-

tistically significant.

3 | RESULTS

Twenty patients with FFA were patch tested, of which 95% (19/20)

and 5% (1/20) were females and male, respectively. In healthy group,

24 people were evaluated and 21 (87.5%) of them were female and

three individuals (12.5%) were male. The mean age of case and con-

trol group was 39.70 ± 10.69 and 41.24 ± 11.34 years, respectively

(P = 024). In case and control group, 42.1% (8/19) and 42.8% (9/21)

were postmenopausal (P = .28). A positive family history of FFA was

observed in 20% (5/20) of patients. The total duration of disease

was 25.95 ± 20.11 months (range from 3-60 months). The mean FFA

severity index (FFASI) was 12.15 ± 3.67 (range from 5.2 to 17.9).

The basic characteristic information of study groups are shown in

Table 2. Positive patch test reaction to one or more allergen was

observed in 65% (13/20) in case group while it was 37.5% in control

group (P = .003) (Figure 1). Among the cases, at least one 2+ and 3+

patch test reaction was observed in 10% (2/20) and 5% (1/20) of

patients while it was 1 (4%) and 0 (0%) in control group (P = .021).

Patients with positive patch test results had a mean age of

44.23 ± 7.73 while it was 42.16 ± 7.02 in control group (P = 028).

Mean disease duration of patients with positive patch test was

28.15 ± 22.73 and mean FFASI score was 12.7 ± 3.83 (Figure 2).

Patients and healthy individuals with negative patch test results had

a mean age of 31.29 ± 10.73 and 32.39 ± 9.83, respectively (P = 02).

Mean disease duration was 21.86 ± 14.77 and mean FFASI score

was 11.5 ± 4.18. There was a significant difference between age

TABLE 1 Notation of patch testing according to ICDRG

Symbol Morphology Interpretation

− No reaction Negative

+ Erythema, infiltration and possibly

discrete papules

Weak positive

++ Erythema, infiltration, papules and

vesicles

Strong positive

+++ Erythema, infiltration and confluent

vesicles

Extreme positive

Ir Different types of reactions (soap

effect, vesicles, blister and necrosis)

Irritant reaction
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(P = .006) with positive patch test results in case group. There was

no statistically significant difference between the results of patch

testing and disease duration (P = .519), menopausal status (P = .085),

positive family history of FFA (P = .660) and FFASI (P = .573) in case

group. The most common allergens encountered in the case group

were cobalt (II) chloride hexahydrate35% (7/20), nickel (II) sulfate

hexahydrate 25% (5/20) and potassium dichromate 15% (3/20) and

they were the same in control group with different order that is,

cobalt (II) chloride hexahydrate 33.3% (8/24), potassium dichromate

20.8% (5/24) and nickel (II) sulfate hexahydrate 16.6% (4/24).

Figure 3 demonstrates classic characteristics of two patients with

FFA in our study.

TABLE 2 Basic demographic information for study groups

Categories Cases Control P

Gender Male

Female

1 (5%)

19 (95%)

3 (12.5%)

21 (87.5%)

.12

Age Range 19-30 5 (25%)

31-40 5 (25%)

41-50 8 (40%)

51-58 2 (10%)

.34

Mean ± SD (years) 39.70 ± 10.69 41.24 ± 11.34 .24

Marital status Single 3 (15%) 4 (16.7%)

Married 17 (85%) 20 (83.3%)

.32

Family history of FFA Yes 4 (20%) —

Disease duration Range (months) 3–60

Mean ± SD (months) 25.95 ± 20.11

Menopausal status Postmenopausal 8 (42.1%) 9 (42.8%)

Premenopausal 11 (57.9%) 12 (57.2%)

.28

Frontal fibrosing alopecia

severity index (FFASI)

Mean ± SD 12.15 ± 3.67

Range 5.2-17.9

F IGURE 1 Clinical picture and patch test result in a 23-year-old patient with frontal fibrosing alopecia
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4 | DISCUSSION

FFA, an uncommon variant of LPP, is a scaring alopecia manifests with

the band of a receding frontal and temporo-parietal hairline.18 Eye-

brow loss is one of the most frequent findings in FFA patients which

presents in more than three forth of patients in majority of studies

and may be the first sign of the disease onset.19,20 As FFA is consid-

ered a lymphocytic scaring alopecia, the follicular hair units are

targeted with inflammation and replaced by fibrosis due to the pres-

ence of inflammatory cells.21 Although hormonal, genetic, autoim-

mune, inflammatory and environmental factors seem to be involved in

the pathogenesis of FFA, their exact mechanism for disease progres-

sion is not well known.22 Some autoimmune diseases such as thyroid

disorder or vitiligo have been associated with FFA23 but so far, no link

has been identified between ACD and FFA. ACDs results from spe-

cific immune responses against exposure to previously sensitized

allergens, which subsequently can cause tissue damage.24 The gold

standard and method of choice for the diagnosis of ACD is patch test-

ing. To date there has been no study with evaluation of patch testing

in FFA patients and comparing it with healthy control group, thus our

work is the first study in which the prevalence of sensitized allergens

among FFA patients were surveyed and compared with healthy

F IGURE 2 The mean frontal fibrosing
alopecia severity index (FFASI) among
patients with positive and negate patch
test results

F IGURE 3 Classic features of frontal fibrosing alopecia (FFA) patients in two patients; band of frontoparietal hair recession and partial/
complete eyebrow loss. A, 30-year-old female with 2 cm hairline recession, partial eyebrows loss, mild perifollicular inflammation and
hyperkeratosis with FFASI score of 15.3. B, Small frontotemporal hairline recession, partial loss of eyebrows and mild perifollicular hyperkeratosis
with FFASI score of 12.1 in a 34-year-old female with FFA. FFASI, frontal fibrosing alopecia severity index
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individuals. T-cells are important effectors for hypersensitivity reac-

tions in ACD. In addition, T1 helper cells play an important role in the

pathogenesis of FFA. In this regard these two diseases may have

mutual pathogenesis. FFA is a rare dermatologic disease; however, its

prevalence is increasing worldwide. It affects predominantly the post-

menopausal women, but in our study, 57.9% (11/19) of

premenopausal women were affected. In a clinical review of 20 black

patients from South Africa conducted by Dlova et al., 73% women

were premenopausal, which was consistent with our study. The mean

age of disease onset in our study was approximately 40 years (19 to

58 years), which was similar to Dlova et al. study.25 In concordance

with the previous studies, age-group of 50 to 60 years (6th decade)

was mostly affected with FFA.26-28 Twenty percent (4/20) of patients

had a positive family history of FFA; two of them were sisters, one

cited her father and other case cited her mother to be affected with

FFA. Positive family history in previous studies ranged from 0.9%

(1/103 patients with FFA) in the study of Saceda-Corralo et al29 to

39% (7/18 patients with FFA) in Callernder et al study.30

In this work, the severity of disease was evaluated based on

FFASI score which provided a quantitative FFA severity including

extent of alopecia, signs of local inflammation and patient's symp-

toms.14 In our study, the mean FFASI score was a bit higher among

patients with positive patch test result than negative ones, but there

was no significant difference in terms of FFASI score between these

two groups. Cobalt (II) chloride hexahydrate was the most frequent

allergen among FFA patients with positive patch test results,

accounting for 65% of individuals. Cobalt (II) chloride hexahydrate is

a metal commonly found in jewelry, keys, dental and orthopedic

implants and also can be found in hair ornaments, eye-shadow, spray

paints and wood stains.31 Dooms-Goossens et al conducted a

follow-up study on 100 patients with ACD due to cobalt, nickel and

potassium dichromate exposure. In their study, nickel sulfate was

the most common sensitizer especially among women, and on the

other hand, cobalt hypersensitivity was accompanied by allergic

reaction to nickel and potassium dichromate.32 Nickel sulfate has

been responsible for a large proportion of ACD in the general popu-

lation.33 The prevalence of nickel sulfate allergy was 8.6% (range

0.7%-27.8%) in the general population and nickel was an important

cause of ACD in Thyseen et al study.34 In our study, the nickel

(II) sulfate allergy prevalence was 25% among FFA patients. The

patch test results and allergen analysis revealed that majority of

patients with FFA suffered from ACD which was mostly caused by

cobalt, nickel and potassium dichromate. A previous study stated

that cobalt and nickel are common causes of ACD. It has been pro-

posed that contamination with these metals may be of relevance to

the causation/chronicity of dermatitis.35 In their study, Aldoori and

colleagues evaluated the leave-on facial skin care products and sun-

screens and demonstrated that there is an association between FFA

and the use of facial skin care products including facial skin care

ones.36 In contrast, Rocha and colleagues in another study assessed

the photopatch and patch testing in 63 patients with FFA and did

not demonstrate an association of FFA with photoallergy to several

cosmetic-related substances.37

5 | CONCLUSION

This study demonstrated that a large number of FFA patients had

ACD. The hypothesis of the link between ACD and FFA may be of

interest for the future research to find out more about the possible

etiopathogenesis of FFA. This study also found that FFA has a poten-

tial to appear in younger adults and even with a high rate in

premenopausal women (Figure 2A).

6 | LIMITATION

The number of study population is the main limitation of the study

however due to low prevalence of FFA, it might be acceptable. More

studies with larger study population can be done to evaluate the rela-

tionship between FFA and ACD.
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