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Abstract
Background The relapsing nature of melasma emphasizes the need to maintain efficacy achieved after acute

treatment.

Objective To compare clinical efficacy and safety of two 6-month Triple Combination (TC; containing fluocinolone

acetonide, hydroquinone and tretinoin) maintenance regimens in subjects with moderate to severe melasma, after

daily treatment up to 8 weeks.

Methods This randomized, investigator-blinded, controlled study had a maintenance phase of 6 months. Sixteen

centres in Brazil and Mexico enrolled 242 subjects 18 years or older attaining no or mild melasma after 8 weeks of

daily TC applications. Subjects were randomized to receive TC in a twice weekly or tapering regimen [3 ⁄ week (1st

month), 2 ⁄ week (2nd month), 1 ⁄ week (4th month)].

Efficacy and safety measurements included median time to relapse and relapse-free rate, Global Severity Score,

Melasma Area and Severity Index score (MASI), subject’s assessment, quality of life questionnaire (MelasQol), and

adverse events.

Results The majority (78.8%) had no or mild melasma (GSS £ 1) at week 8 and entered maintenance phase. After

6 months, 53% of patients remained relapse-free with improved quality of life, and time to relapse was similar

between groups (about 190 days). Melasma severity at study entry, not maintenance baseline, influenced relapse

rate. The twice weekly regimen tended to show better effectiveness in postponing relapse in severe melasma. Both

regimens were safe.

Conclusions After resolution of melasma with TC, maintenance therapy over 6 months was successful in

preventing relapse in over half of the patients who entered maintenance phase. Prescribing medicines should be

adapted to patients based on melasma severity.
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Introduction
Melasma is well-known as an acquired, symmetric, irregular

hypermelanosis on sun-exposed areas of the face, commonly

affecting Latin American women, particularly with IV–V skin

phototypes.1 Though it is a frequent, chronic disease, its true

incidence is still unknown. UV radiation, hereditary pre-disposi-

tion, hormonal dysfunction and a combination of these factors

may trigger the disorder.2–4 Recommended therapeutic options

for this pigmentary disease may include sun protection (with

sunscreen strongly recommended),5,6 and topical depigmenting

agents acting on the inhibition of tyrosinase activity, removal of

melanin and destruction or disruption of melanin granules. Cur-

rent management includes hydroquinone, other substances such

as azelaic acid, tretinoin, alpha and beta hydroxy acids and topi-

cal corticosteroids used as monotherapy or in various combina-

tions.7–13

A key challenge to melasma therapy remains regarding its resis-

tance to treatment. The Latin American Pigmentary Disorders

Academy recommends Triple Combination cream (hereafter

called TC), containing hydroquinone, tretinoin and fluocinolone

acetonide, as the first-line treatment for mild, moderate and severe

melasma.14 However, after an adequate response to daily TC treat-

ment, reduction in the number of applications during a mainte-

nance phase is suggested. Nevertheless, the exact regimen has not

yet been proposed.

The relapsing nature of melasma emphasizes the importance of

maintaining efficacy achieved after acute TC treatment. Scant

research is available regarding maintenance treatment, although it

is necessary to guide prescribing practices. Studies comparing topi-

cal TC therapy to its three corresponding dyads of active ingredi-

ents demonstrate superior efficacy of TC after an 8-week

treatment.15 Concerning long-term data on TC, histological evalu-

ations of skin biopsies do not show epidermal ⁄ dermal atrophy in

patients treated up to 24 weeks with TC.16 A 12-month extension

trial showed that while TC is safe and tolerable, 50% of the

patients needed a second treatment course within 58 days after

their melasma had satisfactorily resolved.17 While various regimens

are used by dermatologists for melasma recurrence prevention,

there is no robust data to support different TC maintenance regi-

mens.

The objective of this study was to compare the clinical efficacy

and safety of two different 6-month maintenance regimens with

TC in patients with moderate to severe melasma, after an initial

daily treatment for up to 8 weeks.

Materials and methods

Study design and subjects

The efficacy and safety of two TC maintenance regimens were

compared in a randomized, investigator-blinded, controlled, multi-

centre study conducted at 16 centres in Brazil and Mexico between

November 2006 and October 2008. The study comprised an initial

phase of TC (Triluma�, Galderma S.A., Lausanne, Switzerland)

daily for upto 8 weeks, and a maintenance phase of 6 months. In

addition, Helioblock Sunscreen SPF 60 and three Cetaphil� prod-

ucts (bar, skin cleanser and moisturizing lotion) were provided for

the total duration of the study. In the maintenance phase, subjects

were randomized in a 1:1 ratio to receive TC for 6 months in either

a twice weekly or tapering regimen (3 ⁄ week – 1st month, 2 ⁄ week –

2nd month, 1 ⁄ week – 4th month). The randomization list was

generated by a designated statistician, using the RANUNI routine

of the SAS system to randomly assign subjects, in balanced consec-

utive blocks of four, to one of the maintenance regimens.

Male and female subjects aged 18 years or older, with moderate

to severe melasma [Global Severity Score (GSS) of 2 or 3] were

enrolled in the initial phase of the study. To enter into the mainte-

nance phase, subjects had to present with no or mild melasma

(GSS 0–1), or a GSS of 0 before the end of the initial phase. If

relapse occurred (GSS ‡ 2, at least moderate melasma), subjects

were withdrawn from the study. Integrity of the blinding was

ensured by requiring a third party other than the investigator to

dispense the medications, and by limiting access to the randomiza-

tion list to designated personnel.

Specific wash-out periods were required for subjects using topi-

cal and systemic melasma treatments (including, but not limited

to, corticosteroids, bleaching products and photosensitizing

drugs). Exclusion criteria prohibited enrolment of any subject with

any facial skin condition interfering with study treatment or evalu-

ations. Women were excluded if they were pregnant, nursing or

planning a pregnancy during the study.

Efficacy and safety assessments

Efficacy and safety evaluations were performed at baseline and at

weeks 4, 8, 12, 16, 20 and at 6 months. The primary efficacy vari-

able was the median time to relapse during the maintenance

phase, based on GSS. Secondary efficacy assessments included the

relapse-free rate at each visit, GSS (not yet validated but generally

used in registration trials), Melasma Area and Severity Index scores

(the validated MASI,18 the degree of melasma severity calculated
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using percentages of darkness, homogeneity, and area of melasma

for the forehead, malar regions and chin), and subject’s

assessment. A validated subject’s quality of life questionnaire

(MelasQol19) was also completed at the baseline of both the ini-

tial and maintenance phases, and endpoint of the maintenance

phase. In addition, the MelasQol adapted to both the Spanish20

and Brazilian Portuguese21 languages was used as appropriate.

The MelasQol score ranges from 10 to 70, with lower scores

indicating a better quality of life.

In addition, the relapse rate was analysed according to melasma

severity (GSS 2 and 3) at study entry and maintenance baseline,

and per country. The MelasQol was also evaluated by severity

(GSS 2 and 3) at study entry. Safety was assessed at each visit by

the incidence of adverse events. Severity of adverse events was

assessed by evaluators as either mild (awareness of sign or symp-

tom, but easily tolerated), moderate (discomfort, enough to cause

interference with usual activity) or severe (incapacitating with

inability to work or perform usual activity).

Statistical analyses

All data analyses were done according to a pre-established analysis

plan. Two study populations were analysed: the safety (all subjects

randomized and treated at least once) and intent to-treat (ITT)

(all randomized subjects who were dispensed study medication)

populations.

Time to relapse was analysed using the log-rank statistical test

by survival analysis (PROC LIFETEST from SAS) on the ITT pop-

ulation. The relapse-free rate was analysed on the ITT observed

population, and the quality of life questionnaire on the ITT popu-

lation, both using the Cochran–Mantel–Haenszel (CMH) statistic

stratified by centre. All tests were two-sided at the 0.05 significance

level. Other efficacy variables and adverse events were descriptively

summarized.

This study was conducted in accordance with the ethical princi-

ples derived from the Declaration of Helsinki and ICH Good

Clinical Practices and in compliance with local regulatory require-

ments, and was reviewed and approved by institutional review

boards. All subjects provided their written informed consent

before entering the study.

Results

Subject disposition and baseline characteristics

Out of 320 subjects who were enrolled at the study baseline, 80

were from Mexico and 240 from Brazil. The population in Mexico

presented with more severe melasma than Brazil (55% with GSS 3

vs. 45.4%, respectively). In addition, Mexico had three-fourths of

subjects with a skin phototype IV, while Brazil had subjects who

were more evenly distributed across phototypes III to V (30.8%

phototype III, 41.3% phototype IV, and 21.3% phototype V).

Among these subjects who entered the initial phase with moderate

or severe melasma, the majority (308, 96.3%) completed this

phase (Fig. 1), and 78.8% of the subjects presented with no or

mild melasma (GSS £ 1) at week 8. This efficacy was not impacted

by the duration of melasma (78.1% when the disease was present

for 5 years or less; 78.8% when the disease was present for more

than 5 years). A total of 242 subjects with no or mild melasma

were subsequently randomized into the maintenance phase to

receive either the TC twice weekly or tapering regimen. The

majority (221, 91.3%) completed the maintenance phase, and sub-

ject disposition was similar between the two groups. Most subjects

who discontinued did so because they were lost to follow-up

(5.9% in the twice weekly group and 2.4% in the tapering group),

and very few discontinued due to adverse events (2.5% and 0.8%,

respectively,) or due to lack of efficacy (0.8% only in the tapering

group).

At maintenance baseline (Table 1), the demographic profile

and disease characteristics were similar between the two groups.

Disease characteristics in terms of severity showed a compara-

ble, balanced distribution between the two treatment regimens at

initial phase baseline (overall 41.3% of subjects had severe mel-

asma and a correspondingly high mean MASI score: 15.4) and at

maintenance baseline (64.5% had improved to mild severity with

a low mean MASI: 2.2). The chronic nature of melasma in the

study population was prominent, with a mean duration of nearly

Figure 1 Subject disposition.
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11 years, and three-fourths of the population who had melasma

for over 5 years.

Efficacy evaluation

In the overall population, both regimens were highly effective and

similar in terms of the time to relapse and relapse-free rate

(Fig. 2). The median time to relapse (50% of subjects with a first

relapse) in both groups was comparable: 192 days for the twice

weekly regimen vs. 190 days for the tapering regimen (P = 0.74).

Accordingly, the relapse rate (relapse defined as GSS ‡ 2, meaning

moderate or severe melasma) during the maintenance phase was

similar between groups. At 6 months, more than half of the sub-

jects were relapse-free (53.8% in the twice weekly and 53.0% in

the tapering regimen, P = 0.901). Subjects with lower phototypes

tended to have fewer relapses (63.4% relapse-free subjects with

phototype III vs. 44.7% with phototypes IV and V).

More importantly, the relapse rate was strongly influenced by

the melasma severity at study entry (Table 2). As the severity of

baseline melasma worsened (higher GSS), relapse occurred more

rapidly. For those with severe melasma (GSS = 3 upon study

entry), the twice weekly regimen tended to be more effective in

terms of relapse-free subjects (14.6% more than the tapering regi-

men, P = 0.063). Similarly, as subjects in Mexico had a more

severe melasma (GSS = 3), the twice weekly regimen showed a

trend towards higher success in preventing relapse (63% subjects

relapse-free vs. 40.7% in the tapering regimen, P = 0.077).

However, the relapse rate was not impacted by melasma severity

at maintenance baseline. Relapse-free rates were similar whether

subjects had no melasma (56.8% in the twice weekly group; 56.1%

in the tapering group) or mild melasma (52.2% in the twice

weekly group; 51.4% in the tapering group).

At the end of the study (6 months) for relapse-free subjects in

both groups, the prevention of melasma recurrence was clearly

Table 1 Demographics and disease characteristics (ITT)

Twice weekly
regimen (N = 119)

Tapering
regimen (N = 123)

Maintenance baseline – demographics

Gender

Male 7 (5.9%) 4 (3.3%)

Female 112 (94.1%) 119 (96.7%)

Age (in years)

Mean ± SD 41.2 ± 8.18 41.4 ± 6.9

(Min, Max) (19, 73) (25, 59)

Phototype

II 6 (5.0%) 9 (7.3%)

III 38 (31.9%) 39 (31.7%)

IV 53 (44.5%) 56 (45.5%)

V 22 (18.5%) 19 (15.4%)

Study baseline – disease characteristics

MASI

Mean ± SD 15.0 ± 6.1 15.8 ± 7.1

GSS (distribution across grades)

2: Moderate 67 (56.3%) 75 (61.0%)

3: Severe 52 (43.7%) 48 (39.0%)

Subject’s assessment

0: Completely clear – –

1: Minor 10 (8.4%) 13 (10.6%)

2: Significant 109 (91.6%) 110 (89.4%)

Maintenance baseline – disease characteristics

MASI

Mean ± SD 2.3 ± 2.4 2.1 ± 2.3

GSS (distribution
across grades)

0: None 42 (35.3%) 44 (35.8%)

1: Mild 77 (64.7%) 79 (64.2%)

Subject’s assessment

0: Completely clear 41 (34.5%) 33 (26.8%)

1: Minor 77 (64.7%) 90 (73.2%)

2: Significant 1 (0.8%) –

Duration of melasma

Mean ± SD 10.70 ± 7.41 11.08 ± 7.55

<1 year 3 (2.5%) 2 (1.7%)

1–5 years 27 (22.7%) 28 (23.1%)

>5 years 89 (74.8%) 91 (75.2%)

*Worst score is the maximum score observed across the four face loca-

tions.

GSS, Global Severity Score.

Figure 2 Maintenance phase: overall percent of subjects free of

relapse* at each visit (ITT observed). *No relapse was defined as
the subject having a GSS score of 0 (none) or 1 (mild).

Table 2 Subjects free of relapse at 6 months according to

severity of melasma (ITT observed)

Twice weekly
regimen

Tapering
regimen

Severity of melasma at study entry

Moderate 37 (61.7%) 48 (68.6%)

Severe 20 (43.5%) 13 (28.9%)

Severity of melasma at maintenance baseline

None 21 (56.8%) 23 (56.1%)

Mild 36 (52.2%) 38 (51.4%)
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demonstrated in terms of disease characteristics. The GSS

remained low (Fig. 3), though it still showed a trend towards a

slight increase compared to maintenance baseline. Still, it was

reduced by 63% compared to study entry. Both maintenance regi-

mens had overall similar scores, rated none or mild. Following the

evolution of the GSS, MASI scores essentially remained low for

both regimens (Fig. 4) and a reduction of 84% was observed com-

pared to study entry. Darkness, homogeneity and total area scores

also remained low; all parameters evolved in a similar fashion,

notably in that a certain characteristic did not predominate over

others. The subject’s assessment reflected that of the investigator,

in that the subject noticed a marked improvement. Regardless of

the regimen, all relapse-free subjects rated their melasma as com-

pletely clear or minor. Fig. 5 is an example of subjects from each

regimen at study entry, maintenance baseline and after 6 months

of successful maintenance treatment.

In the population who relapsed, there was no apparent rebound

effect observed. In this case, the clinical term rebound means

worsening of the severity scores compared to baseline after a

relapse of melasma. The mean GSS, though worse compared to

maintenance baseline as expected, decreased by 13% compared to

study entry. The MASI scores had also no observed rebound effect:

even though they were higher than maintenance baseline, MASI

mean scores were diminished by 42% compared to those at study

entry. Subject’s assessment of their melasma again mirrored the

investigator’s assessments. The majority (about 90%) of subjects

in both groups rated their melasma as significant, which seems

usual with relapse and was higher than the maintenance baseline,

although not any higher than at study entry.

Quality of life questionnaire (MelasQol)

The results of the MelasQol confirmed the efficacy and safety

observed by investigators (Table 3).

Safety evaluation

Overall and during the entire study, subjects in the twice weekly

group were exposed to TC for a similar period as the subjects in

the tapering group (average of 168.4 days vs. 170 days, respec-

tively). Logically, they had slightly more TC applications during

the entire study (80.7 days vs. 74.0 days). The mean duration of

topical use of sunscreen SPF 60 during the entire study period was

similar between treatment regimens.

In the maintenance phase, treatment-related adverse events were

reported by 11.6% of subjects, and erythema and skin irritation

were the most frequently noted. Most of the adverse events were

mild, with fewer of moderate intensity; there were no severe

adverse events related to the use of TC.

The incidence of TC-related adverse events that led to discon-

tinuation was very low, with two subjects (0.83%) reporting der-

matological disorders.

Reporting of skin atrophy was nearly absent, as only one subject

in the twice weekly group (0.4%) had mild skin atrophy that led

to discontinuation of the study. Likewise, reporting of telangiecta-

sia was nearly absent: six subjects (1.88%) had mild telangiectasia

(during the initial phase), which already existed at baseline for two

of the subjects. TC was not only shown to be safe throughout the

study, but also its maintenance regimens were similar in terms of

the proportion of subjects with related adverse events (10.92% vs.

12.2% in the twice weekly and tapering regimens, respectively).

Related adverse events during the maintenance phase are summa-

rized in Table 4.

Discussion
A paucity of published data exists about melasma, especially con-

cerning the natural course of the disease, relapse rate after treat-

ments and specific recommendations for maintenance regimens. A

recent study analysed the efficacy and safety of a twice weekly

maintenance regimen over 12 weeks. As data on six patients who

completed this maintenance regimen (and 21 patients who did

not complete it due to melasma recurrence) were available, we

think that our results from a sample of 242 patients who entered

the maintenance phase (and 221, 91.3%, with normal study

Figure 3 GSS mean scores across study for both maintenance

regimens (ITT population).

Figure 4 MASI mean scores during maintenance phase (ITT

population).
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(a) (b) (c)

(a) (b) (c)

(a) (b) (c)

Baseline End Initial Maintenance (6 months)

Figure 5 Effect of 6 months of TC mainte-

nance therapy (for subjects with phototype
IV in the twice weekly and tapering regi-

mens, respectively) following 8 weeks of

daily TC therapy: at (a) baseline, (b) end of

daily treatment phase and (c) end of mainte-
nance phase.

Table 3 Total score of MelasQoL at baseline and last visit (ITT)

Baseline initial phase Baseline maintenance phase Endpoint maintenance phase (6 months)

Twice weekly
regimen

Tapering
regimen

Twice weekly
regimen

Tapering
regimen

Twice weekly
regimen

Tapering
regimen

P-value(1)

Total score

N 118 121 118 123 110 115 0.980

Mean ± SD 42.7 ± 15.3 41.1 ± 14.7 22.6 ± 15.3 20.7 ± 13.0 29.0 ± 18.4 27.7 ± 16.2

Median 43.5 43.0 15.5 15.0 24.5 26.0

(Min, Max) (10, 70) (10, 70) (8, 70) (9, 60) (5, 70) (10, 70)

Total score for relapsed subjects

N 49 53 49 54 48 52 0.620

Mean ± SD 45.3 ± 13.9 42.3 ± 15.2 24.9 ± 15.5 22.6 ± 14.0 38.6 ± 18.0 36.1 ± 15.9

Median 44.0 43.0 22.0 17.5 35.5 34.0

(Min, Max) (10, 70) (10, 70) (10, 70) (10, 55) (5, 70) (10, 70)

Total score for non-relapsed subjects

N 56 60 56 61 57 60 0.831

Mean ± SD 41.2 ± 16.0 40.2 ± 14.8 21.7 ± 16.0 19.3 ± 12.5 21.8 ± 15.1 20.8 ± 13.0

Median 43.0 43.0 14.5 13.0 16.0 15.0

(Min, Max) (10, 70) (11, 70) (8, 68) (9, 60) (10, 70) (10, 61)
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completion) clearly illustrate the fact that such long-term regimens

are to be considered in treating this chronic and recurrent dis-

ease.22 In addition, the higher clearance rates we observed could

be due to the fact that subjects applied sunscreen twice daily com-

pared to once daily in the other study. The present study is not

only one of the few available regarding maintenance regimens, but

it is also one of the largest controlled trials in melasma therapy

accomplished in a Latin American population. Despite the fact

that patients in the present study had darker phototypes (skin

phototypes IV to V most represented) and more severe disease

(nearly half the population presenting with severe melasma at

study baseline), efficacy results are extremely close to those found

in previous North American studies (77% of subjects vs. 78.8%

in our study with a level of clear or almost clear after 8 weeks of

TC treatment).15

In our study, two 6-month maintenance regimens with TC

demonstrated efficacy and safety in patients with moderate to

severe melasma, previously improved by a 8-week daily treatment

[78.8% of the subjects presented with no or mild melasma

(GSS £ 1) at week 8 and were able to enter the maintenance

phase]. The efficacy of TC maintenance regimens was shown by

investigator’s assessments of continued severity reduction (GSS

and MASI), and was confirmed by the subject’s assessment and

MelasQoL scores. Furthermore, the similar evolution of these eval-

uation tools suggests that further research is merited, especially in

regard to the correlation between GSS (though it is not yet vali-

dated) and the validated MASI18 evaluations. Indeed, we observed

that the evolution of the GSS mirrored that of the MASI. Further-

more, in terms of methodology, limitations include that the level

of pigmentation was not obtained by a chromameter, and that a

vehicle group (or one with only a sunscreen) was not used as a

comparison. These methods would be interesting to employ in

future melasma studies.

The median time to melasma relapse was 190 days (superior to

58 days per previous data17 with an abrupt cessation of TC after

acute, daily treatment), regardless of the maintenance regimen.

Kligman and Willis, the founders of a similar composition of TC

therapy, observed that melasma relapse started as early as

1–2 weeks after cessation of treatment.13 These findings emphasize

that maintenance regimens could postpone melasma relapse by

almost 5 months compared to the conventional cessation of daily,

short-term TC therapy. The use of high SPF sunscreen was man-

datory during the study, and is also strongly recommended by the

Latin American Pigmentary Disorders Academy as part of funda-

mental melasma therapy.14 Sunscreen use could have helped

maintain the previously obtained improvement in melasma

severity.

It should be noted that efficacy of the TC maintenance treat-

ment was influenced by severity of melasma at study baseline. For

patients with severe melasma upon study entry, the twice weekly

regimen was clearly more effective while the tapering regimen was

more appropriate for those with moderate melasma. In this study,

the lack of significant difference between maintenance regimens

was possibly due to the small sample size, yet a consistent trend

could be observed across the different evaluations. The great diver-

sity in phototypes represented in this study suggests that the rela-

tion between severity and melasma relapse is also applicable to the

general population. Also, it is interesting to note that after

6 months of treatment, subjects using the maintenance regimen

that was more effective regarding relapse prevention (according to

melasma severity) understandably indicated a more positive

impact on their quality of life.

In case of relapse, after the 6-month maintenance phase,

re-treatment with TC is not only reasonable in terms of efficacy,

but also appears to be safe over the long-term. A 12-month exten-

sion trial with intermittent daily TC application required an aver-

age of two treatment courses, and was found to be safe, tolerable

and effective.17 Furthermore, a study of histological examinations

showed no epidermal ⁄ dermal atrophy in 30 patients treated up to

24 weeks with daily TC.16 During our study, both TC regimens

were safe with very few dermatological-related adverse events,

likely due to the intermittent use of TC as opposed to daily use in

other studies.15,17 Though TC contains the corticosteroid fluocino-

lone acetonide, its low dose (0.01%) may account for the corre-

spondingly low incidence of commonly described corticosteroid

side-effects such as skin atrophy and telangiectasia.

Recent recommendations of the Latin American Pigmentary

Disorders Academy define daily treatment according to the sever-

ity of melasma.14 In the same way, our approach bases the choice

of a maintenance regimen on the presenting clinical severity of

melasma. In choosing a TC maintenance regimen, it is essential

that the dermatologist considers the usual presentation of melasma

for the patient, which can be assessed as early as the first visit. In

addition, the application schedule of the regimen can be difficult

to understand for the patient and thus requires further patient

Table 4 Summary of treatment-related adverse events during

maintenance phase

Number of subjects
with adverse event (%)

Twice weekly
regimen (N = 119)

Tapering
regimen (N = 123)

Acne 1 (0.8) 1 (0.8)

Blepharitis 1 (0.8) –

Erythema 4 (3.4) 2 (1.6)

Pruritus 1 (0.8) –

Papular rash 1 (0.8) 1 (0.8)

Skin atrophy 1 (0.8) –

Skin burning sensation 1 (0.8) –

Skin irritation 2 (1.7) 2 (1.6)

Urticaria 1 (0.8) –

Dermatitis – 2 (1.6)

Dermatitis (contact) – 3 (2.4)

Eyelid oedema – 1 (0.8)

Skin exfoliation – 1 (0.8)
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education. The benefit of this lies not only in the prevention of

melasma relapse, but also in the improvement in the patient’s

quality of life.

Conclusions
As melasma is a chronic, recurrent disease, this study’s findings

are important in that these alternative maintenance regimens are

possible and effective for long-term maintenance treatment of

moderate to severe melasma. These treatment regimens should

always incorporate mandatory sunscreen use and sun avoidance.
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