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1 | INTRODUCTION

Since Hippocrates has affirmed that “Let food be thy medicine”, diet
has been regarded as crucial in maintaining a proper healthy status
and in treating diseases. Feeding time and feeding restrictions have
been employed in different cultures for several purposes, included
medical treatment, purification and diet. Among the numerous fasting
types, the intermittent-circadian fasting (ICF) is the world-wide more
diffuse fasting practice.! Differently from the other types of fasting,
ICF displays a unique chracteristic: it is observed from dawn to sunset,
after which the fasting is broken and re-feeding is allowed.' Fasting
and re-feeding are alternated for a whole lunar month, and, being
meals a Zeitgeber, this has an important impact on circadian patterns
and human biological rhythms.®?

While some effects of ICF (for instance, on infectious, ocular, psy-
chiatric, neurological, oncological, endocrinological, or renal diseases)

d4-9

have been investigate its impact on dermatological disorders has

been relatively overlooked in the existing scholarly literature.1%13
Since the diet remains almost the same and the only ICF variant is the
feeding time, the chronobiological impact of ICF is capable to impact
patients health status.1#-1¢

Recently, chronobiology aspects have been incorporated in the
conventional medicine resulting in a completely novel approach to
both diseases and therapies, the chronomedicine.'” Since Couto Alves
et al demonstrated that fasting and circadian rhythm consistently
modify the expression of circadian rhythm relevant genes in both skin
and adipose tissue, dermatologists started to regard chronomedicine
with particular interest.'® In this perspective, ICF represents for der-
matologists an important real-life proof of concept of chronomedicine
effectiveness.!” %!

This study aimed to assess the ICF dermatological patients that
attend a general dermatology facility, trying to highlight a potential

ICF effect on different dermatoses.

2 | MATERIALS AND METHODS
2.1 | Ethics statement

The study protocol was reviewed in-depth and received full approval

by the local Ethical Committees. The study was conducted in

RIGHTS L

P < .0001, medium effect size). Since in the present investigation no weight loss
occurred, we could speculate that the impact of fasting in terms of improvements in
the clinical symptoms could be rather due to the perturbation of the human biological
clock. Despite our data remain preliminary, a chronobiological approach should be

incorporated in the dermatological armamentarium.

circadian rhythms and human biological clock, inflammatory dermatoses, intermittent fasting,

accordance with the 1964 Helsinki declaration and its subsequent

amendments. All patients signed an informed consent.

2.2 | Patients selection: Inclusion and exclusion

criteria

In this multicenter, prospective observational study cohort study four
centers participated: namely, (a) the Dermatology Unit of the hospital
IRCCS Istituto Ortopedico Galeazzi, Milano, Italy; (b) the hospital
IRCCS San Donato, Milan, Italy; (c) the IRCCS San Gallicano Dermato-
logical Institute, Italy; and (d) the Department of Dermatology, Univer-
sity of Nis, Nis, Serbia.

Patients that fulfilled inclusion criteria were enrolled and evalu-
ated at the beginning (TO) and at the end (T1) of the 2018 ICF (from
May 16 to June 14).

The inclusion criteria were: (a) adult (aged >21 years) stable
patients, (b) a signed informed consent form, (c) a clinical diagnosis of
atopic dermatitis (early onset/late onset), chronic idiopathic urticaria,
lichen planopilaris, acne vulgaris, seborrheic dermatitis, rosacea (either
erythematotelangectatic or papulo-pustular), alopecia areata, prurigo
nodularis, or urticaria pigmentosa, (d) a stable dermatological disease
(difference <20% of severity index in two consecutive controls),
(e) patients receiving cutaneous treatments since at least 4 weeks
before ICF fasting beginning, (f) patients willing to follow 2018 ICF,
(g) no other dietary restriction different from ICF and no celiac dis-
ease, and, finally, (h) patients without insomnia, other sleep disorder
or psychiatric co-morbidity.

Patients were excluded if they were: (a) aged less than 21 or
greater than 65 years, (b) unstable patients, (c) suffering from co-mor-
bidities, including acute or chronic serious infectious diseases such as
HIV/AIDS, hepatitis B or C viruses, tuberculosis, inflammatory/auto-
immune co-morbidities, (d) obesity (body mass index [BMI] >30),
(e) no signed consent form, (f) more than one dermatoses in the same

body area, (g) being pregnant women, and (h) consuming drugs.

2.3 | Disease severity scores

Disease severity was differently calculated for the various dermato-

logical disorders by two board certified dermatologists at two time-
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points, namely at the beginning and at the end of the ICF month. If
the two dermatologists' assessment differed more than 20%, a third
dermatologist was involved in evaluating the patient and the final
result was the average value of the three measures. To facilitate the
comparability, pictures were taken from each patient at the beginning
and at the end of the study.
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Dermatoses were assessed with the proper disease severity index as
follows: (a) Scoring Atopic Dermatitis (SCORAD) for atopic dermatitis,??
(b) Urticaria Activity Score summed over 7 days (UAS7) for chronic idio-
pathic urticaria,2® (c) Lichen Planopilaris Activity Index (LPPAI) for lichen
planopilaris?*; (d) lesions count for Acne vulgaris; (e) SEborrheic Dermati-
tis Area and Severity Index (SEDASI) for Seborrheic dermatitis
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FIGURE 1 A Change in the SCORAD before 3 ﬁ _ 100k
and after the ICF (in a sample of patients with 5 12 3 0
atopic dermatitis). B, Change in the UAS7 before g 12 33:
and after the ICF (in a sample of patients with 6 60}
chronic idiopathic urticaria). C, Change in the LPPAI 4 ot T‘ - ;
score before and after the ICF (in a sample of (1) L & 0 !
patients with lichen planus pilari). D, Change in the : sl .
lesion count score before and after the ICF (in a 13 S « gz r
sample of patients with acne vulgaris). E, Change in g 12 :\\‘ § sk
the SEDASI score before and after the ICF (in a & :; . \f & 3of
sample of patients with seborrheic dermatitis). F, 9 ;Z 3 S
Change in the CEA score before and after the ICF 8 2 T‘ £ = P 1
o 1 To T

(in a sample of patients with erythemato-
telangiectatic rosacea). G, Change in the lesion
count before and after the ICF (in a sample of
patients with papulo-pustular rosacea). H, Change
in the AAPI score before and after the ICF (in a
sample of patients with alopecia areata). I, Change
in the PNASI score before and after the ICF (in a
sample of patients with prurigo nodularis). L,:
Change in the PNASI score before and after the
ICF (in a sample of patients with chronic urticaria
pigmentosa). M, The overall effect size of the
changes in the disease severity scores before and
after the ICF (in the sample of recruited patients)
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of the face®® (f) Clinician Erythema Assessment (CEA) for
Rosacea_erythematotelangiectatic,? (g) lesions count for papulo-pustular
rosacea, (h) Alopecia Areata Progression Index (AAPI) for alopecia
areata®’; (i) Prurigo Nodularis Area and Severity Index (PNASI) and Pruri-
tus Numeric Rating Scale (PNRS) for prurigo nodularis,?® and (j) SCORing
MAstocytosis (SCORMA Index) and itch-VAS for urticaria pigmentosa.?’

24 | Statistical analysis
Before proceeding with any data handling and processing, data were
visually inspected for capturing potential outliers. Normality of data
was evaluated by Shapiro-Wilk's test. Paired Student's t-test was con-
ducted to assess differences in the disease severity scores before and
after the ICF for each inflammatory dermatosis. Furthermore, such
difference was expressed as Cohen's d effect size, utilizing the Dun-
lop, Cortina, Vaslow, and Burke formula.*® The magnitude of the
Cohen's d as effect size was interpreted according to the following
rule of thumb: small if in the range 0.2-0.5, medium if in the range
0.5-0.8 and large if greater than 0.8. Multivariate regression analyses
were carried out to shed light on the determinants of such changes.
All statistical analyses were conducted by means of the commer-
cial “Statistical Package for Social Sciences” (SPSS for Windows, ver-
sion 24.0, IBM, Armonk, New York). For all statistical analyses, figures
with P-values less than or equal to .05 were considered statistically

significant.

3 | RESULTS

Seventy-two patients with dermatoses volunteered to take part into
the study. Mean age was 40.38 + 12.46 years (median 41.0 years),
25 subjects were males (34.7%). Median of change in weight was
0 kg. About 14 people (19.4%) suffered from early onset atopic der-
matitis. After ICF the disease severity score decreased from
2243 +3.56 down to 1579 £+2.86 (r = 0.83, mean difference
— 6.64 £2.02 [95%Cl -7.81 to —5.47],t = —12.29, P < .0001, Cohen's
d = —-1.92 [95%Cl —-2.90 to —1.21], large effect size) (Figure 1A).
Seven patients (9.7%) had chronic idiopathic urticaria: disease severity
went from 24.43 + 5.35 to 24.29 + 4.82 (r = 0.95, mean difference
—0.14 £ 1.68 [95%Cl —1.69 to 1.41], t = —-0.23, P = .8291, Cohen's

= —0.03 [95%CI —0.27 to 0.22], null/trivial effect size) (Figure 1B).
Four patients (5.6%) suffered from Lichen Planus Pilaris. After ICF, the
disease severity score decreased from 6.00+ 1.83 down to
4.75 + 1.50 (r = 0.97, mean difference —1.25 + 0.50 [95%CI| —2.05 to
-0.45], t = =5.00, P = .0154, Cohen's d = -0.61 [95%CI —1.21 to
—0.27], medium effect size) (Figure 1C). Eight patients (11.1%) suf-
fered from acne vulgaris. After the fasting, disease severity decreased
from 12.88 +5.59 to 10.38+447 (r = 0.96, mean difference
—2.50 + 1.85 [95%Cl —4.05 to —0.95], t = —3.82, P = .0066, Cohen's
d = -0.38 [95% Cl —0.84 to —0.13], small effect size) (Figure 1D).
Seven patients (9.7%) had seborrheic dermatitis on the face. After the

intermittent fasting, the disease severity decreased from 22.43 + 5.47
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down to 17.14 + 4.63 (r = 0.88, mean difference —5.29 + 2.56 [95%CI
-7.66 to —2.91], t = —5.46, P = .0016, Cohen's d = —1.01 [95%CI
—1.72 to —0.34], large effect size) (Figure 1E). Three patients (4.2%)
suffered from erythematotelangiectatic rosacea. After the fasting, dis-
ease severity score went from 3.67 + 0.58 to 2.67 + 0.58 (r = —0.50,
mean difference —1.00 + 1.00 [95%Cl —-3.48 to 1.48], t = -1.73,
P =.2254, Cohen's d = —1.73 [95%Cl —4.13 to 0.88], large effect size)
(Figure 1F). Eleven patients (15.3%) suffered from papulo-pustular
rosacea. After the intermittent fasting, the disease severity score
decreased from 10.64 + 4.54 down to 7.73 + 3.95 (r = 0.91, mean dif-
ference —2.91 * 1.87 [95%Cl —4.16 to —1.65], t = —=5.16, P = .0004,
Cohen's d = —0.66 [95%Cl —1.07 to —0.28], medium effect size) as
shown in Figure 1G. Five patients (6.9%) had alopecia areata. After
the month of ICF, the disease severity score decreased from
80.80 + 25.88 down to 69.80 +24.25 (r = 0.98, mean difference
—11.00 £ 5.10 [95%Cl -17.33 to —-4.67], t = —4.83, P = .0085,
Cohen's d = -0.43 [95% Cl —0.78 to —0.09], small effect size)
(Figure 1H). Eight patients (11.1%) had prurigo nodularis. After the
fasting, the disease severity score decreased from 12.50 + 2.07 down
to 11.38+1.77 (r = 0.76, mean difference —1.13 + 1.36 [95%Cl
-2.26t0 0.01], t = —2.35, P = .0514, Cohen's d = —0.58 [95%CI —1.14
to 0.01], medium effect size) (Figure 1l). Five patients (6.9%) suffered
from urticaria pigmentosa. After the month of ICF, the disease sever-
ity score decreased from 32.00 + 2.74 down to 30.00 + 1.87 (r = 0.98,
mean difference —2.00 + 1.00 [95%Cl —-3.24 to -0.76], t = —4.47,
P = .0111, Cohen's d = —0.40 [95%CI| —1.52 to —0.17], small effect
size) (Figure 1L). A summary of the effect sizes together with their
interpretation is reported in Table 1. The overall effect size was —0.58
([95% CI —0.83 to —0.33], P < .0001, medium effect size) (Figure 1M).
There was no effect of age (metaregression coefficient = —0.01 [95%
Cl -0.03 to 0.02], SE = 0.01, z = —-0.37, P = .7089), as well as no
impact of gender (metaregression coefficient = —0.01 [95% Cl| —0.04
to 0.02], SE = 0.01,z = -0.85, P = .3932).

4 | DISCUSSION

The overall ICF effects on the analyzed dermatoses was moderate,
suggesting that chronomedicine may implement dermatological treat-
ments in daily practice. Chronomedicine and diet should be combined
to empower the pharmacological treatment prescribed by dermatolo-
gists. In fact, ICF plays immunomodulatory effects and deeply modify
the metabolism®%; remarkably ICF acts on both diet and timing, two
well-known factors capable to influence the immune system.3%32
Okamoto et al. described a case report of a 28-year-old woman
suffering from chronic urticaria, responding only to systemic glucocor-
ticosteroids, who was treated with an experimental protocol of fasting
diet. Wheals drastically decreased, starting from the third day,
completely disappearing after 11 days.3* Then, 3 days after the fasting
termination he experinced a relapse. Nakamura et al. reported the
clinical case of a 23-year-old female suffering from atopic dermatitis
and undergoing a low-energy diet (repeated 24-hour short-term

fasting regimen once a week for 20 weeks). They observed an
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TABLE 1
upper bound—, SE, and interpretation
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Effect size of the ICF for each inflammatory dermatoses studied in the present investigation, together with its 95% Cl—lower and

95% CI
Inflammatory dermatosis Cohen's d Lower bound
Early onset atopic dermatitis -1.92 -2.90
Chronic idiopathic Urticaria -0.03 -0.27
Lichen planus pilaris -0.61 -1.21
Acne vulgaris -0.38 -0.84
Seborrheic dermatitis on the face -1.01 -1.72
Erythematoteleangiectatic rosacea -1.73 -4.13
Papulo-pustular rosacea -0.66 -1.07
Alopecia areata -0.43 -0.78
Prurigo nodularis -0.58 -1.14
Urticaria pigmentosa -0.40 -1.52

association between body weight loss and improvements of cutane-
ous lesions, even though no laboratory parameter changed at the end
of the protocol.3®

Lithell et al. recruited a sample of 20 patients with arthritis and
different skin disorders undergoing a 2-week modified fasting proto-
col followed by a 3-week period of vegetarian diet. During fasting,
arthralgia decreased in the vast majority of the enrolled patients. For
some dermatoses, such as pustulosis palmaris et plantaris and atopic
eczema, dermatological improvements were detected during the
fasting period, whereas during the vegetarian diet, both clinical signs
and symptoms relapsed or worsen, with the exception of some psori-
atic patients that experienced a solid remission.>¢ The above studies
further confirm our previous funding toward the beneficial effect of
Ramadan fasting in dermatological patients affected by inflammatory
systemic diseases (i.e. psoriasis and hidradenitis suppurativa),1®1?
suggesting a possible, synergic use (fasting plus conventional drugs)
especially in multiresistant patients.3”-%?

Generally, in dietological reports, improvements are associated
with weight loss, whereas in the present investigation no weight
loss occurred. Thus, we could, therefore, speculate that the impact
of fasting on dermatological symptoms is rather due to the pertur-
bation of the human biological clock,*®*! as recently suggested in
psoriatic patients affected by jet-lag disorder that experienced a
PASI worsen.®® Interestingly, circadian rhythm perturbations were
demonstrated in several dermatoses, such as atopic dermatitis.
Using a murine model, Hiramoto and coworkers showed the
involvement of the Clock genes (namely, Period or Per 2, Clock, and
brain and muscle Arnt-like protein 1 or Bmall) in the
etiopathogenesis of the atopic dermatitis.*? Some authors had also
hypothesized that circadian rhythm alterations may lead to pro-
inflammatory cytokine production and release, immune system trig-
gering and skin physiology modifications, such as trans-cutaneous
water loss (TEWL) and skin blood flow.*3*4¢ Skin barrier dysfunc-
tions exhibit circadian variations that reflect symptoms fluctuation,

especially for itch.*®

RIGHTS L

Upper bound SE Interpretation

-1.21 041 Large, statistically significant

0.22 0.11 Null/trivial, nonstatistically significant
-0.27 0.19 Medium, nonstatistically significant
-0.13 0.17 Small, statistically significant

-0.34 0.32 Large, statistically significant

0.88 0.90 Large, nonstatistically significant
-0.28 0.19 Medium, statistically significant
-0.09 0.15 Small, statistically significant

0.01 0.27 Medium, borderline significant
-0.17 0.15 Small, statistically significant

Solar light, the main driver of the circadian rhythm, is also
adopted as dermatological treatment for inflammatory dermatoses
with its UVA and UVB components*”*® and demonstrates several
systemic effects also in psoriasis-related comorbidities (ie, respiratory

on es)49,50

suggesting that chronomedicine may be considered an
alternative approach to recondition immune system.

However, our study suffers from some limitations that should be
acknowledged. The major shortcoming is given by the study design,
which employed a relatively small sample size, thus larger, randomized
trials should be conducted to replicate our findings.

The present study demonstrates an overall medium effect of ICF
in the assessed dermatoses, suggesting that dermatologists should
implement their chronomedical approach. Furthermore, cultural differ-
ences become more and more important and should be recognized
and considered to improve patients' adherence; for example during
Ramadan fasting, a type of ICF, dermatologists may promote
nanodermatological topicals that are allowed and, at the same time,
possess high penetration similar to oral drugs.>* Then, patients' knowl-
edge and scientific approach contribute to make personalized medi-
cine (PM) less futuristic and more real®® in fact PM is a
multidisciplinary approach capable to cluster patients with the same
diseases and a similar biological signature (endotype).>>>* However,
due to the above-mentioned limitations, further research is warranted
in the field of chronomedicine and chronodermatology.

CONFLICT OF INTEREST

The authors declare no conflict of interest.

AUTHORS CONTRIBUTION

Nicola Luigi Bragazzi, Khaled Trabelsi and Giovanni Damiani: Concep-
tualization; Nicola Luigi Bragazzi, Sergio Garbarino, Achraf Ammar,
Hamdi Chtourou, Rosalynn RZ Conic and Giovanni Damiani: Method-
ology; Nicola Luigi Bragazzi and Rosalynn RZ Conic: Software; Alessia
Pacifico, Hristina Kocic and Khalaf Kridin: Validation; Nicola Luigi

Bragazzi and Rosalynn RZ Conic: Formal analysis; Alessia Pacifico,

85U8017 SUOLILLIOD @A 18810 3[ed!dde ayy Aq peusenob ae ssjoiie YO ‘8sn Jo e[ 1oy ArIqiT8ulIUO AB|IA UO (SUONIPUCD-PUe-SLLLIBY WO AB | IM*ARIq 1 BU1UO//SdNL) SUORIPUOD pUe SWiB | 8L 88S *[7202/0T/82] Uo Afiqiaulluo A8|IM ‘e lIN 1A 1PniS 1iBeaeisieAlun Aq ZT6ET YIP/TTTT 0T/I0p/wWoo A8 Im ARIqpul|uo//Sdny Wouy pepeojumod ‘€ ‘T20Z ‘6T0862ST


https://onlinelibrary.wiley.com/action/rightsLink?doi=10.1111%2Fdth.14912&mode=

BRAGAZZI et AL.

60of 7 DERMATOLOGIC
7 L wiLe Y- e

Piergiorgio Malagoli, Hristina Kocic, Paolo Daniele Maria Pigatto and
Giovanni Damiani: Investigation; Sergio Garbarino, Paolo Daniele
Maria Pigatto and Giovanni Damiani: Resources; Achraf Ammar,
Hamdi Chtourou, Rosalynn RZ Conic and Giovanni Damiani: Data
curation; Nicola Luigi Bragazzi, Alessia Pacifico and Giovanni Damiani:
Writing - Original Draft; Nicola Luigi Bragazzi, Khaled Trabelsi, Sergio
Garbarino, Achraf Ammar, Hamdi Chtourou, Alessia Pacifico,
Piergiorgio Malagoli, Hristina Kocic, Rosalynn RZ Conic, Paolo Daniele
Maria Pigatto and Giovanni Damiani: Writing -Review & Editing;
Khalaf Kridin: Visualization; Giovanni Damiani: Supervision; Alessia
Pacifico, Piergiorgio Malagoli, Hristina Kocic, Paolo Daniele Maria Pig-
atto and Giovanni Damiani: Project Administration.

DATA AVAILABILITY STATEMENT
The data that support the findings of this study are available on
request from the corresponding author. The data are not publicly

available due to privacy or ethical restrictions.

ORCID

Alessia Pacifico = https://orcid.org/0000-0003-0348-0620
https://orcid.org/0000-0001-9667-5798
https://orcid.org/0000-0001-9971-9151

https://orcid.org/0000-0002-2390-6505

Hristina Kocic
Khalaf Kridin

Giovanni Damiani

REFERENCES

1. Harris L, Hamilton S, Azevedo LB, et al. Intermittent fasting interven-
tions for treatment of overweight and obesity in adults: a systematic
review and meta-analysis. JBI Database System Rev Implement Rep.
2018;16(2):507-547.

2. Lessan N, Ali T. Energy metabolism and intermittent fasting: the Ram-
adan perspective. Nutrients. 2019;11(5):1192.

3. Ismail S, Manaf RA, Mahmud A. Comparison of time-restricted feed-
ing and Islamic fasting: a scoping review. East Mediterr Health J. 2019;
25(4):239-245.

4. Bragazzi NL, Briki W, Khabbache H, et al. Ramadan fasting and infec-
tious diseases: a systematic review. J Infect Dev Ctries. 2015;9(11):
1186-1194.

5. Javadi MA, Assadi M, Einollahi B, Rabei HM, Afarid M, Assadi M. The
effects of Ramadan fasting on the health and function of the eye.
J Res Med Sci. 2014;19(8):786-791.

6. Fond G, Macgregor A, Leboyer M, Michalsen A. Fasting in mood dis-
orders: neurobiology and effectiveness. A review of the literature.
Psychiatry Res. 2013;209(3):253-258.

7. Bragazzi NL, Briki W, Khabbache H, et al. Ramadan fasting and
patients with cancer: state-of-the-art and future prospects. Front
Oncol. 2016;6:27.

8. Almalki MH, Alshahrani F. Options for controlling type 2 diabetes dur-
ing Ramadan. Front Endocrinol (Lausanne). 2016;7:32.

9. Bragazzi NL. Ramadan fasting and chronic kidney disease: a system-
atic review. J Res Med Sci. 2014;19(7):665-676.

10. Damiani G, Mahroum N, Pigatto PDM, et al. The safety and impact of
a model of intermittent, time-restricted circadian fasting ("Ramadan
fasting") on Hidradenitis Suppurativa: insights from a multicenter,
observational, cross-over, pilot, exploratory study. Nutrients. 2019;11
(8):1781.

11. Adawi M, Damiani G, Bragazzi NL, et al. The impact of intermittent
fasting (Ramadan fasting) on psoriatic arthritis disease activity, Enthesitis,
and Dactylitis: a multicentre study. Nutrients. 2019;11(3):601.

RIGHTS L1 N Hig

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Damiani G, Watad A, Bridgewood C, et al. The impact of Ramadan
fasting on the reduction of PASI score, in moderate-to-severe psori-
atic patients: a real-life multicenter study. Nutrients. 2019;11
(2):277.

Bragazzi NL, Sellami M, Salem |, et al. Fasting and its impact on skin
anatomy, physiology, and physiopathology: a comprehensive review
of the literature. Nutrients. 2019;11(2):249.

Rouhani MH, Azadbakht LI. Ramadan fasting related to health out-
comes? A review on the related evidence. J Res Med Sci. 2014;19(10):
987-992.

Amin MEK, Abdelmageed A, Farhat MJ. Communicating with clini-
cians on fasting during Ramadan: the patients' perspective. J Relig
Health. 2019. https://doi.org/10.1007/s10943-019-00910-x.

Kalra S, Al Deeb A, Sahay R. Ramadan fasting in children. J Pak Med
Assoc. 2019;69(5):745-746.

Miinch M, Kramer A. Timing matters: new tools for personalized
chronomedicine and circadian health. Acta Physiol (Oxf). 2019;227(2):
e13300.

Couto Alves A, Glastonbury CA, El-Sayed Moustafa JS, Small KS.
Fasting and time of day independently modulate circadian rhythm rel-
evant gene expression in adipose and skin tissue. BMC Genomics.
2018;19(1):659.

GBD 2019 Viewpoint Collaborators. Five insights from the global
burden of disease study 2019. Lancet. 2020;396(10258):1135-1159.
GBD 2019 Universal Health Coverage Collaborators. Measuring uni-
versal health coverage based on an index of effective coverage of
health services in 204 countries and territories, 1990-2019: a sys-
tematic analysis for the global burden of disease study 2019. Lancet.
2020;396(10258):1250-1284.

GBD 2017 Italy Collaborators. Italy's health performance,
1990-2017: findings from the global burden of disease study 2017.
Lancet Public Health. 2019;4(12):e645-e657.

Kunz B, Oranje AP, Labreze L, Stalder JF, Ring J, Taieb A. Clinical vali-
dation and guidelines for the SCORAD index: consensus report of the
European task force on atopic dermatitis. Dermatology. 1997;195(1):
10-19.

Hawro T, Ohanyan T, Schoepke N, et al. The Urticaria activity score-
validity, reliability, and responsiveness. J Allergy Clin Immunol Pract.
2018;6(4):1185-1190.e1.

Chiang C, Sah D, Cho BK, Ochoa BE, Price VH. Hydroxychloroquine
and lichen planopilaris: efficacy and introduction of lichen Planopilaris
activity index scoring system. J Am Acad Dermatol. 2010;62(3):
387-392.

Micali G, Lacarrubba F, Dall'Oglio F, Tedeschi A, Dirschka T. A new
proposed severity score for seborrheic dermatitis of the face: SEbor-
rheic dermatitis area and severity index (SEDASI). J Am Acad
Dermatol. 2017;76:AB18.

Foolad N, Prakash N, Shi VY, et al. The use of facial modeling and
analysis to objectively quantify facial redness. J Cosmet Dermatol.
2016;15(1):43-48.

Jang YH, Moon SY, Lee WJ, et al. Alopecia Areata progression index,
a scoring system for evaluating overall hair loss activity in alopecia
Areata patients with pigmented hair: a development and reliability
assessment. Dermatology. 2016;232(2):143-149.

Spring P, Gschwind |, Gilliet M. Prurigo nodularis: retrospective study
of 13 cases managed with methotrexate. Clin Exp Dermatol. 2014;39
(4):468-473.

Heide R, van Doorn K, Mulder PG, et al. Serum tryptase and
SCORMA (SCORing MAstocytosis) index as disease severity parame-
ters in childhood and adult cutaneous mastocytosis. Clin Exp
Dermatol. 2009;34(4):462-468.

Dunlop WP, Cortina JM, Vaslow JB, Burke MJ. Meta-analysis of
experiments with matched groups or repeated measures designs.
Psychol Methods. 1996;1:170-177.

85U8017 SUOLILLIOD @A 18810 3[ed!dde ayy Aq peusenob ae ssjoiie YO ‘8sn Jo e[ 1oy ArIqiT8ulIUO AB|IA UO (SUONIPUCD-PUe-SLLLIBY WO AB | IM*ARIq 1 BU1UO//SdNL) SUORIPUOD pUe SWiB | 8L 88S *[7202/0T/82] Uo Afiqiaulluo A8|IM ‘e lIN 1A 1PniS 1iBeaeisieAlun Aq ZT6ET YIP/TTTT 0T/I0p/wWoo A8 Im ARIqpul|uo//Sdny Wouy pepeojumod ‘€ ‘T20Z ‘6T0862ST


https://orcid.org/0000-0003-0348-0620
https://orcid.org/0000-0003-0348-0620
https://orcid.org/0000-0001-9667-5798
https://orcid.org/0000-0001-9667-5798
https://orcid.org/0000-0001-9971-9151
https://orcid.org/0000-0001-9971-9151
https://orcid.org/0000-0002-2390-6505
https://orcid.org/0000-0002-2390-6505
https://doi.org/10.1007/s10943-019-00910-x
https://onlinelibrary.wiley.com/action/rightsLink?doi=10.1111%2Fdth.14912&mode=

BRAGAZZI et AL.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

Unalacak M, Kara IH, Baltaci D, Erdem O, Bucaktepe PG. Effects of
Ramadan fasting on biochemical and hematological parameters and
cytokines in healthy and obese individuals. Metab Syndr Relat Disord.
2011;9(2):157-161.

Kocic H, Damiani G, Stamenkovic B, et al. Dietary compounds as
potential modulators of microRNA expression in psoriasis. Ther Adv
Chronic Dis. 2019;10. https://doi.org/10.1177/2040622319864805.
Damiani G, Bragazzi NL, Garbarino S, et al. Psoriatic and psoriatic
arthritis patients with and without jet-lag: does it matter for disease
severity scores? Insights and implications from a pilot, prospective
study. Chronobiol Int. 2019;36(12):1733-1740.

Okamoto O, Murakami I, Itami S, Takayasu S. Fasting diet therapy for
chronic urticaria: report of a case. J Dermatol. 1992;19(7):428-431.
Nakamura H, Shimoji K, Kouda K, Tokunaga R, Takeuchi H. An adult
with atopic dermatitis and repeated short-term fasting. J Physiol
Anthropol Appl Human Sci. 2003;22(5):237-240.

Lithell H, Bruce A, Gustafsson IB, et al. A fasting and vegetarian diet
treatment trial on chronic inflammatory disorders. Acta Derm Ven-
ereol. 1983;63(5):397-403.

Damiani G, Conic RRZ, Pigatto PDM, et al. From randomized clinical
trials to real life data. An Italian clinical experience with ixekizumab
and its management. Dermatol Ther. 2019;32(3):e12886.

Damiani G, Conic RRZ, de Vita V, et al. When IL-17 inhibitors fail:
real-life evidence to switch from secukinumab to adalimumab or
ustekinumab. Dermatol Ther. 2019;32(2):e12793.

Chiricozzi A, Burlando M, Caldarola G, et al. Ixekizumab effectiveness
and safety in the treatment of moderate-to-severe plaque psoriasis: a
multicenter, retrospective observational study. Am J Clin Dermatol.
2020 Jun;21(3):441-447.

Paganelli R, Petrarca C, Di Gioacchino M. Biological clocks: their rele-
vance to immune-allergic diseases. Clin Mol Allergy. 2018;16:1.
Smolensky MH, Portaluppi F, Manfredini R, et al. Diurnal and twenty-
four hour patterning of human diseases: acute and chronic common
and uncommon medical conditions. Sleep Med Rev. 2015;21:12-22.
Hiramoto K, Orita K, Yamate Y, Kasahara E, Yokoyama S, Sato EF.
The clock genes are involved in the deterioration of atopic dermatitis
after day-and-night reversed physical stress in NC/Nga mice. Open
Biochem J. 2018;12:87-102.

Chang YS, Chiang BL. Mechanism of sleep disturbance in children
with atopic dermatitis and the role of the circadian rhythm and mela-
tonin. Int J Mol Sci. 2016;17(4):462.

Fishbein AB, Vitaterna O, Haugh IM, et al. Nocturnal eczema: review
of sleep and circadian rhythms in children with atopic dermatitis and
future research directions. J Allergy Clin Immunol. 2015;136(5):1170-
1177.

RIGHTS L1 N Hig

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

DERMATOLOGIC 70of7
M- WiLEY-L

Vaughn AR, Clark AK, Sivamani RK, Shi VY. Circadian rhythm in atopic
dermatitis-pathophysiology and implications for chronotherapy.
Pediatr Dermatol. 2018;35(1):152-157.

Ohmori K, Minamide K, Goto S, et al. Time-of-day-dependent varia-
tions of scratching behavior and transepidermal water loss in mice
that developed atopic dermatitis. J Vet Med Sci. 2014;76(11):
1501-1504.

Pacifico A, Damiani G, lacovelli P, et al. Photoadaptation to ultraviolet
B TLO1 in psoriatic patients. J Eur Acad Dermatol Venereol. 2020;34
(8):1750-1754.

Malerba M, Damiani G, Radaeli A, Ragnoli B, Olivini A, Calzavara-
Pinton PG. Narrowband ultraviolet B phototherapy in psoriasis
reduces proinflammatory cytokine levels and improves vitiligo and
neutrophilic asthma. Br J Dermatol. 2015;173(6):1544-1545.

Damiani G, Radaeli A, Olivini A, Calvara-Pinton P, Malerba M.
Increased airway inflammation in patients with psoriasis. Br J
Dermatol. 2016;175(4):797-799.

Damiani G, Pacifico A, Rizzi M, et al. Patients with psoriatic arthritis
have higher levels of FeNO than those with only psoriasis, which may
reflect a higher prevalence of a subclinical respiratory involvement.
Clin Rheumatol. 2020;39(10):2981-2988.

Damiani G, Pacifico A, Linder DM, et al. Nanodermatology-based
solutions for psoriasis: state-of-the art and future prospects. Dermatol
Ther. 2019;32(6):e13113.

Damiani G, Conic RRZ, Pigatto PDM, et al. Predicting Secukinumab
fast-responder profile in psoriatic patients: advanced application of
artificial-neural-networks (ANNs). J Drugs Dermatol. 2020;19(12):
1241-1246.

Asa'ad F, Fiore M, Alfieri A, et al. Saliva as a future field in psoriasis
research. Biomed Res Int. 2018;2018:7290913.

Conic RR, Damiani G, Schrom KP, et al. Psoriasis and psoriatic arthritis
cardiovascular disease Endotypes identified by red blood cell distribu-
tion width and mean platelet volume. J Clin Med. 2020;9(1):186.

How to cite this article: Bragazzi NL, Trabelsi K, Garbarino S,
et al. Can intermittent, time-restricted circadian fasting
modulate cutaneous severity of dermatological disorders?
Insights from a multicenter, observational, prospective study.
Dermatologic Therapy. 2021;34:e14912. https://doi.org/10.
1111/dth.14912

85U8017 SUOLILLIOD @A 18810 3[ed!dde ayy Aq peusenob ae ssjoiie YO ‘8sn Jo e[ 1oy ArIqiT8ulIUO AB|IA UO (SUONIPUCD-PUe-SLLLIBY WO AB | IM*ARIq 1 BU1UO//SdNL) SUORIPUOD pUe SWiB | 8L 88S *[7202/0T/82] Uo Afiqiaulluo A8|IM ‘e lIN 1A 1PniS 1iBeaeisieAlun Aq ZT6ET YIP/TTTT 0T/I0p/wWoo A8 Im ARIqpul|uo//Sdny Wouy pepeojumod ‘€ ‘T20Z ‘6T0862ST


https://doi.org/10.1177/2040622319864805
https://doi.org/10.1111/dth.14912
https://doi.org/10.1111/dth.14912
https://onlinelibrary.wiley.com/action/rightsLink?doi=10.1111%2Fdth.14912&mode=

	Can intermittent, time-restricted circadian fasting modulate cutaneous severity of dermatological disorders? Insights from ...
	1  INTRODUCTION
	2  MATERIALS AND METHODS
	2.1  Ethics statement
	2.2  Patients selection: Inclusion and exclusion criteria
	2.3  Disease severity scores
	2.4  Statistical analysis

	3  RESULTS
	4  DISCUSSION
	  CONFLICT OF INTEREST
	  AUTHORS CONTRIBUTION
	  DATA AVAILABILITY STATEMENT

	REFERENCES


