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Introduction: Psoriasis is a chronic immune-mediated inflammatory disease. Environmental factors including diet
have been supposed to play a role in its pathogenesis. Fasting in Ramadan consists of intermittent fasting in which
participating Muslims refrain from eating and drinking from dawn up to sunset.

Aim: To validate the possible clinical consequences of Ramadan fasting for patients with psoriasis.

Material and methods: The study was conducted in Ramadan 2019. It included patients over 18 years who were
diagnosed with stable chronic plaque psoriasis. PASI and BSA scores, body mass index and biochemical tests
(including blood lipids, fasting blood glucose) were compared before and after a month of Ramadan fasting.
Results: The study included 121 psoriasis patients. The mean PASI score was 4.36 +3.22 at the beginning of the
study, which was reduced to 3.51 +1.26 at the end of the study. The difference was statistically significant (p = 0.001).
There was no difference in the change of weight. We found a statistically significant difference in fasting plasma
glucose, HDL and triglycerides. Only mild adverse events were noted during the study period.

Conclusions: Ramadan intermittent fasting has beneficial effects on severity of the disease in psoriasis patients
with a reduction in PASI score and no serious health hazards. Thus, Ramadan intermittent fasting could be consid-

ered during treatment of psoriasis patients.
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Introduction

Psoriasis is a chronic immune-mediated inflamma-
tory disease with a prevalence of about 2-3% all over the
world [1, 2]. It is characterized by an accelerated tumour
necrosis factor-o. (TNF-o)/interleukin-23 (IL-23)/IL-17 axis,
and hyperproliferation and abnormal differentiation of
epidermal keratinocytes [3]. A group of genetic and envi-
ronmental factors are elaborated in the pathogenesis of
psoriasis and its comorbidities [4, 5].

Diet has been proposed to play a role in both the
aetiology and pathogenesis of psoriasis [6]. Fasting pe-
riods, low-energy diets and vegetarian diets were found
to improve psaoriasis symptoms. Diets rich in omega-3
polyunsaturated fatty acids from fish oil also showed
beneficial effects on psoriasis symptoms. These diets
were suggested to modify the polyunsaturated fatty acid
metabolism with suppression of the inflammatory pro-
cesses involved in pathogenesis of psoriasis. Moreover,
some patients with psoriasis might have an elevated

sensitivity to gluten. Fasting periods, low-energy diets
and vegetarian diets improved psoriasis symptoms in
some studies [7]. Nutrition plays a principal role, by it-
self, either in the pathogenesis of psoriasis or in affecting
drug pharmacokinetics and pharmacodynamics [6, 8, 9].

Intermittent fasting (IF) is an interventional approach
where people are subjected to variable periods of fasting.
IF has lately attracted consideration because experimen-
tal studies have highlighted its potential for regulating
metabolic abnormalities [10]. This regimen has also re-
vealed better adherence than other methods [11].

The month of Ramadan is the ninth month of the
Muslim lunar calendar (al-Hijra), which has great sig-
nificance and value among Muslims as it represents the
month of the descent of the Noble Book (al-Qur’an). In
Ramadan, Muslims must refrain from eating or drinking
during daylight hours. During the Ramadan fast, Mus-
lims eat two main meals, one before sunrise referred to
as suhoor and the other shortly after sunset called iftar
[12]. Islam encourages that the pre-dawn meal be as late
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as possible so Muslims can better tolerate the fasting.
People with sickness, ageing people, and pregnant and
nursing women are excused [12].

The Ramadan fasting is not limited to abstinence
from food and drinking, but also from smoking, and sex-
ual intercourse. Inversely from other forms of fasting and
diet regimens, the Ramadan fasting follows the circadian
rhythm. The Ramadan fasting is a rather popular model
of intermittent circadian fasting that is practiced every
year by the Muslim population worldwide [12].

Some clinical implications of Ramadan fasting are
well noted. Ramadan fasting has positive immunomodu-
latory effects in some immunological diseases such as
rheumatic disorders [13] and psoriatic arthritis [14].

Aim

Data on the effects of Ramadan fasting on psoriasis,
however, are not adequately acknowledged, so we aimed
to carry out this study to validate the possible clinical
consequences of Ramadan fasting for patients with pso-
riasis.

Material and methods

This study was an observational study conducted
during Ramadan 2019, in the outpatient clinics of the
Department of Dermatology at Farwaniya Hospital in
Kuwait.

Patients

Patients were recruited from the 4 outpatient der-
matology units at Farwaniya Hospital, Kuwait. The study
included patients over 18 years who were diagnosed with
chronic stable plaque psoriasis (patients with no new le-
sions and old lesions of the same size with Psoriasis Area
and Severity Index “PASI” between two consecutive fol-
low-ups < 10%) and keen to fast during the month of Ra-
madan. All current medications were in the maintenance
phase and not induction phase. Patients were excluded
if they had a diagnosis of psoriasis other than chronic
plaque (guttate, erythrodermic, pustular psoriasis and
psoriatic arthritis), pregnant or lactating females and
patients with any medical condition that could interfere
with Ramadan fasting (e.g. evident diabetes and severe
heart, liver or renal diseases).

Methods

Patient characteristics and data were documented
in a standard form for each of the enrolled patient. The
data included age, sex, age at onset, severity and dura-
tion of disease, details of past treatment, presence of co-
morbid conditions, family history of psoriasis, diabetes
and hyperlipidaemia. For each of the enrolled patients,
careful general medical examination was done and
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weight, height, body mass index, waist circumference,
blood pressure were measured. Body mass index (BM)
was calculated as weight in kg divided by height in mZ.

Laboratory tests including fasting blood glucose and
serum lipid levels were done in each patient. Standard
laboratory tests (complete blood count, liver and renal
function tests, cholesterol, triglycerides (TG), uric acid,
folic acid, homocysteine, and C-reactive protein) were
also done. All biochemical markers were measured at
the central laboratory of Farwaniya Hospital.

The severity of psoriasis was assessed, according to
the body surface area (BSA) and PASI indexes, by the
same dermatologist every week for 5 weeks. The PASI
score accounts for the extent of psoriatic involvement of
the body surface area on the head, trunk, arms and legs,
as well as the severity of scale formation, erythema and
plague induration on each region of the body.

All clinical and laboratory measurements were per-
formed at the baseline visit (3 days before starting fast-
ing in Ramadan) and repeated 3 days after the end of
Ramadan (after Eid Al Fitr Holiday) and any reduction
was reported.

Adverse events, such as dry mouth, diarrhoea, consti-
pation, fatigue, increased cold sensitivity, headache, hun-
ger, and visual disturbance were reported at each visit.

Statistical analysis

Continuous variables were presented as medians with
inter-quartile ranges (IQR), while categorical variables were
presented as numbers with percentages. The 95% confi-
dence interval (Cl) was calculated for each outcome mea-
sure. For descriptive purposes, continuous variables were
also categorized using clinically relevant thresholds. Differ-
ences between arms were tested using the Mann-Whitney
U-test for continuous variables and Pearson’s y2-test for
categorical variables. Associations between continuous
variables were assessed using Spearman’s rank correlation
coefficient (p). Two-sided p-values of < 0.005 were consid-
ered to indicate statistical significance in all tests.

Results

The study included 121 psoriasis patients (75 males,
46 females). It was carried out during Ramadan 2019
which started on Monday, 6 May 2019 and ended on
Tuesday, 4 June 2019, with a length of fasting of approxi-
mately 14 h. Patients’ ages ranged from 19 to 61 with
a mean of 43.5 +4.2 years, with a mean duration of pso-
riasis disease of 9.3 +7.8 years.

Topical medications including emollients, steroids,
keratolytic agents and vitamin D derivatives were used
by 39 (32.23%) patients. Regarding the systemic treat-
ment, 15 (12.93%) patients were treated with methotrex-
ate, 25 (20.66%) patients were treated with adalimumab
40 mg, 19 (15.70%) patients were treated with ixekizum-
ab 80 mg, 14 (11.57%) patients were treated with etan-
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Table 1. Characteristics of patients at baseline

Characteristics Value
Sex, n (%):
Male 75 (61.98)
Female 46 (38.02)
Age at enrolment [years] mean+SD 43.5+4.2
Duration of psoriasis [years] mean+SD 9.3+7.8
Psoriasis severity (PASI score) mean+SD 4.36 +3.22
Family history of psoriasis, n (%) 17 (14.05)
Waist circumference greater than 90" percentile, 81 (66.94)
n (%)
BMI [kg/m?] 37.8+2.4
BSA (range, median) 2%: 12%, 3.45
Triglyceridemia, n (%) 63 (52.07)
Low HDL cholesterol > 150 mg/d|, n (%) 31 (25.62)
Fasting blood glucose >100 mg/d|, n (%) 47 (38.84)
High blood pressure, n (%) 15 (12.40)
Treatment, n (%):
Topical 39 (32.23)
Methotrexate 15 (12.39)
TNF blockers:
Adalimumab 40 mg/week 25 (20.66)
Etanercept 50 mg/week 14 (11.57)
IL-17 blockers:
Ixekizumab 80 mg/4 weeks 19 (15.70)
Secukinumab 150 mg/4 weeks 26 (21.49)

PASI — Psoriasis Area and Severity Index, BMI — body mass index, HDL — high-
density lipoprotein.

PASI, mean + SD

Before Ramadan

L 4

After Ramadan

—--0WwW *3W
- 1\W 4 W
2W  *5W

Figure 1. Mean (+ SD) Psoriasis Area and Severity Index
(PASI) scores from baseline (before Ramadan fasting) to
week 5 (after Ramadan fasting)

ercept 50 mg, and 9 (7.43%) patients were treated with
secukinumab 300 mg.
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The average BMI of the included patients was 37.8
+2.4 kg/m?2. Forty-nine (40.50%) patients were normal in
weight, while 60 (49.59%) patients were overweight and
12 (9.91%) patients were obese. Waist circumference great-
er than 90" percentile was noted in 81 (66.94%) patients.

PASI scores of the patients before fasting ranged from
1.82 to 10.73 with a mean of 4.36 +3.22. BSA ranged from
2% to 12%, with a median of 3.45%. TG levels > 150 mg/
dl were found in 63 (52.07%) patients, while levels of
fasting glucose =100 mg/dl were noticed in 47 (38.84%)
patients (Table 1).

After completing the study

There was no statistically significant difference in the
change of weight noticed after Ramadan fasting in 102
(84.30%) patients, whereas 14 (11.57%) subjects gained
1 kg and 5 (4.13%) individuals gained 2 kg. However, no
patient recorded loss of weight. There were also no sta-
tistically significant differences regarding raised blood
pressure before and after the end of the study.

PASI was reduced to 3.51+ 1.26 with a mean differ-
ence of 0.85 +1.32 and the difference was statistically
significant (p = 0.001). The mean values of PASI score
were reduced with time during the 5 weeks’ study period
as shown in Figure 1. The improvements in PASI occurred
regardless of age, disease duration, clinical symptoms,
and family history for psoriasis.

The reduction in PASI score after the Ramadan fasting
was also not significantly related to the type of treatment
received by the patients although patients received ixeki-
zumab reported more reduction (p > 0.05).

The Ramadan fasting had no impact on any bio-
chemical parameters studied except for fasting plasma
glucose, HDL and triglycerides. We found a statistically
significant correlation with fasting plasma glucose, HDL
and triglycerides. Raised triglycerides levels were signifi-
cantly more prevalent before fasting, with 63 (52.07%)
patients having TG levels > 150 mg/dl, when compared
to 51 (42.15%) after the fasting period. Similarly, a statisti-
cally significant difference in the levels of fasting glucose
was noticed, with 47 (38.84%) patients before fasting
having> 100 mg/dl against 31 (25.62%) patients after
fasting (Table 2).

Only mild adverse events were noted during the
study period. Twenty-one patients complained of feel-
ings of hunger, especially in the early days of fasting and
7 patients sometimes felt fatigue during the fasting days.
Constipation was reported by 11 patients.

Discussion

This is an observational study of the effects of Rama-
dan IF on psoriasis patients. Only patients with stable
psoriasis were enrolled in this study, so that any clinical
change in the disease could be attributed to nutritional
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Table 2. Serum biochemical parameters before and after Ramadan intermittent fasting

Parameter Before fasting After fasting P-value
WBC [x 103/ml] mean + SD 8.37 £1.8 8.53+2.4 0.30
RBC [x 10%/pl] mean + S.D 5.4 1.7 5.6 £1.5 0.26
Hb [g/dl] mean + S.D 14.58 +1.5 14.27 +1.2 0.23
Platelets [1,000/ul] mean + S.D 214 +37 217 +49 0.21
Kidney profile:
Creatinine [mmol/l] mean + SD 79.38 £11.4 81.42 +12.7 0.01
Urea [mg/dl] mean + SD 7.21+1.8 6.75 1.6 0.27
Liver profile:
AST [U/l] mean + SD 2237 7.1 21.81+6.9 0.054
ALT [U/]] mean + SD 29.41£9.8 28.71 £12.9 0.65
Uric acid [mg/dl] mean + SD 6.34 +4.1 7.25+3.4 0.03
Lipid profile:
Triglycerides [mg/dl] mean + SD 158.37 £84.2 124.8 £55.1 0.019
Triglyceridemia n (%) 63 (52.07) 51 (42.15) 0.005
Total cholesterol [mg/dl] mean + SD 218.0 +67.3 213.0 £57.0 0.748
LDL cholesterol [mg/d|] mean + SD 137.4 £37.6 131.2 +48.3 0.219
HDL cholesterol [mg/dl] mean + SD 423 +12.2 56.3 +17.5 0.006
Fasting blood sugar [mg/d|] mean + SD 128.17 +08 112.57 +36.13 0.007
Raised fasting blood sugar n (%) 47 (38.84) 31 (25.62) 0.005

WBC — white blood cells, RBC — red blood cells, Hb — haemoglobin, AST — aspartate aminotransferase, ALT — alanine aminotransferase, LDL — low-density lipo-

protein, HDL — high-density lipoprotein.

changes during the month of Ramadan fasting rather
than to the effect of treatment received.

The median PASI score at the end of fasting (week 5)
in our study cohort was significantly reduced from 4.36
+3.22 before Ramadan fasting to 3.51+ 1.26 at the end of
the study. This was in agreement with Damiani et al. [15],
who presented a recent study investigating the advanta-
geous effects of Ramadan fasting on the activity of pso-
riasis diseases expressed in PASI. A significant decrease
in the PASI score after the Ramadan fasting was found.
Adawi et al. [14] also reported improvement in psoriatic
arthritis disease activity after Ramadan fasting

Dietary restriction in the form of intermittent bouts of
fasting with without chronic caloric restriction has been
revealed to exert a host of health benefits associated
with chronic inflammatory states [16, 17]. Intermittent
fasting has been shown to improve many of immunologi-
cal disturbances in psoriasis, even inflammatory param-
eters such as TNF and CRP [7]. The significant reduction
in PASI after diet/fasting seems to reflect the inhibition
of cellular proliferation and of release of cell activation
products, including pro-inflammatory mediators [18].

Adawi et al. [12] systematically reviewed 45 studies
that assessed the effect of fasting on immunity during
the month of Ramadan. They concluded that Ramadan
IF could have an immunomodulatory effect and can de-
crease the levels of several proinflammatory cytokines
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levels such as IL-1, TNF, and IL-6 which return to the basal
pre-Ramadan status shortly afterwards [12].

Aksungar et al. [19] measured inflammatory markers
such as interleukin-6, CRP and biochemical parameters
during prolonged IF in Ramadan. The results demon-
strated a decrease in the inflammatory response since
plasma levels of IL-6 and CRP were consistently reduced
by fasting. Similarly, Faris et al. [20] found a significant
decrease in serum levels of the proinflammatory cyto-
kines, IL-6, IL-1B, TNF-a, after Ramadan fasting. Akrami
et al. [21] showed that pro-inflammatory chemokines
(CXCL1, CXCL10) and the constituent chemokine (CXCL12)
were downregulated during fasting. These chemokines
are identified to be downstream targets of TNF-a.. Thus,
fasting has been shown to play a role in controlling in-
flammation via chemokines.

Short-term fasting may yield these benefits by nega-
tively regulating systemic and/or white adipose tissue-re-
lated proinflammatory cytokine expression, and because
of its intense consequence on immunomodulatory hor-
mones such as insulin, leptin, and corticosterone [22, 23].

Tridon et al. [24] also reported a noteworthy decrease
in the percentage of T-cells subsets in his study popula-
tions after 36-hour fasting period and this reduction con-
tinued after the refeeding. This may elucidate some of
the advantageous effects induced by fasting in psoriasis
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Figure 2. Effect of fasting on the individual elements
of inflammation in psoriasis

patients as T-cells are the chief performer in the disease
(Figure 2).

The immunological effect of fasting was also stud-
ied in some immunologic diseases other than psoriasis.
Hafstrom et al. [25] investigated the effects of fasting
on disease activity, neutrophil function, fatty acid com-
position, and leukotriene biosynthesis in patients with
rheumatoid arthritis. They found that fasting can influ-
ence neutrophils function by attenuating the release of
myeloperoxidase enzyme, decrease of the production of
leukotrienes, and altering the fatty acid composition of
membrane phospholipids leading to the reduction of in-
flammatory markers and symptoms [25]. Lithell et al. [26]
reported an improvement of two chronic inflammatory
dermatoses, atopic dermatitis and pustulosis palmaris
et plantaris, with IF for 2 weeks [26].

Both central and peripheral clocks act to preserve
the circadian rhythm of different tissue physiologically
via controlling “tissue-specific gene expression” [27]. In
2018 Couto et al. reported that magnitude of adipose and
skin response to time of the day was around twice that
of fasting hours [28].

Damiani et al. [15] explained that the reduction of
PASI score after Ramadan fasting reflects the influence
of dieting strategy, the biological clock, and circadian
rhythm of Ramadan IF on the treatment of plaque pso-
riasis. Most Muslims make a shift in their sleep cycle, so
they sleep during the fasting time of the day and work
and eat during the night. Moreover, patients tend to ad-
minister their drugs during the night and this may have
beneficial effects as several studies have suggested that
bedtime or night doses compared with morning admin-
istration can lead to a better effect of the drug. Thus, the
impact of the Ramadan fasting on psoriasis could there-
fore be largely due to the change in sleep architecture
and dynamics/patterns, rather than to the times of the
fasting and re-feeding [15].
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We found no decrease in body weight after fasting.
There was no difference in the change of weight noticed
after Ramadan fasting in 84.30% of the patients, while
14 patients only showed increase in weight. Shehab
et al. [29], investigating the effects of Ramadan fasting
on body weight, found that there were losses both in
body weight and waist circumference immediately fol-
lowing Ramadan, with a significant reduction of BMI
from 28.1 kg/m? before fasting to 27.2 kg/m? after fast-
ing. However, Kamble and Hiremath [30] observed a mild
non-significant reduction of body weight and BMI after
Ramadan fasting. Improving PASI score regardless of the
change in the patients’ weight may support that the fast-
ing process itself can affect the immune system activity
with improvement in disease activity [12].

Serum biochemical parameters after Ramadan IF in
our study population showed that serum levels of TG,
HDL cholesterol, and fasting blood sugar were signifi-
cantly improved as compared to baseline. However, there
were no significant differences from baseline in total cho-
lesterol and LDL cholesterol.

Kamble and Hiremath [30]inspected the conse-
quence of fasting on 30 healthy volunteers. They found
that fasting significantly decreased low-density lipo-
protein. Furthermore, fasting considerably increased
high-density lipoprotein, while there was no noteworthy
change in glucose, insulin, and insulin resistance levels.

Aksungar et al. [31] assessed cardiovascular health in
Muslim individuals during Ramadan, with special empha-
sis on coagulation. The results showed improvements in
the lipid profile, with increased HDL-cholesterol levels
and decreased values of HDL risk factor (CT/HDL), dur-
ing the fast and 20 days after it.

Kerndt et al. [32] inspected the metabolic effects of
long-term fasting in human subjects who experienced
a 36-day complete fasting schedule for religious reasons.
Plasma glucose levels dropped immediately at the begin-
ning of fasting and remained low throughout the fasting
period. Shehab et al. [29] found that there was a signifi-
cant increase in HDL and a decrease in LDL cholesterol
levels a month after Ramadan fasting.

Numerous studies displayed a decrease in TG levels
during Ramadan fasting [29, 31, 33-36]. Afandi et al. [37]
reported that fasting for a month resulted in a significant
decrease in blood glucose levels, while high-density lipo-
protein levels significantly increased in their study group
at the end of the fasting period. These results suggest
that Ramadan fasting may be a suitable lifestyle modifi-
cation to improve a blood lipid profile [29, 38].

There were no serious risks for health recorded in our
psoriasis patients due to fasting. Twenty-one patients
complained of feelings of hunger and 7 patients some-
times felt fatigue during the fasting days. Constipation
was reported by 11 patients. Similarly, Damiani et al. [18]
did not record any serious risks in their study cohort dur-
ing IF of Ramadan.
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To the best of our knowledge, this is the first study in
the Arab area that investigated the effect of IF Ramadan
fasting on patients with psoriasis.

The limitation of this is that we could not control the
type and amount of food consumed by the patients. In
addition, 1 month of fasting is a relatively short duration
to report all the changes induced by fasting. Further stud-
ies on larger groups of patients and longer duration of
fasting are needed to confirm the results.

Conclusions

This study demonstrated that Ramadan IF has ben-
eficial effects on severity of the disease in psoriasis pa-
tients with a reduction in PASI score. No serious health
hazards were reported in psoriasis patients as a result of
Ramadan IF. Thus, Ramadan IF could be considered dur-
ing treatment of psoriasis patients.
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