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ABSTRACT

Background

Psoriasis is an inflammatory skin disease that presents with itching, red, scaling plaques; its worsening has been associated with obesity,
drinking, smoking, lack of sleep, and a sedentary lifestyle. Lifestyle changes may improve psoriasis.

Objectives

To assess the effects of lifestyle changes for psoriasis, including weight reduction, alcohol abstinence, smoking cessation, dietary
modification, exercise, and other lifestyle change interventions.

Search methods

We searched the following databases up to July 2018: the Cochrane Skin Specialised Register, CENTRAL, MEDLINE, Embase, and LILACS.
We also searched the China National Knowledge Infrastructure, the Airiti Library, and five trials registers up to July 2018. We checked the
references of included trials for further relevant trials, and we asked the authors of the included trials if they were aware of any relevant
unpublished data.

Selection criteria

We included randomised controlled trials (RCTs) of lifestyle changes (either alone or in combination) for treating psoriasis in people
diagnosed by a healthcare professional. Treatment had to be given for at least 12 weeks. Eligible comparisons were no lifestyle changes
or another active intervention.

Data collection and analysis

We used standard methodological procedures expected by Cochrane. The primary outcome measures were 'Severity of psoriasis' and
'‘Adherence to the intervention'. Secondary outcomes were 'Quality of life', 'Time to relapse', and 'Reduction in comorbidities' We used
GRADE to assess the quality of the evidence for each outcome.

Main results

We included 10 RCTs with 1163 participants (mean age: 43 to 61 years; 656 men and 478 women were reported). Six trials examined the
effects of dietary intervention (low-calorie diet) in 499 obese participants (mean age: 44.3 to 61 years; where reported, 395 had moderate-to-
severe psoriasis). One trial assessed a combined dietary intervention and exercise programme in 303 obese participants with moderate-to-

Lifestyle changes for treating psoriasis (Review) 1
Copyright © 2019 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.


mailto:chingchi@cgmh.org.tw
mailto:chingchichi@gmail.com
https://doi.org/10.1002%2F14651858.CD011972.pub2

: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

severe psoriasis who had started a systemic therapy for psoriasis and had not achieved clearance after four weeks of continuous treatment
(median age: 53 years). Another trial assessed a walking exercise and continuous health education in 200 participants (mean age: 43.1
years, severity not reported). Finally, two trials included education programmes promoting a healthy lifestyle in 161 participants (aged 18
to 78 years), with one trial on mild psoriasis and the other trial not reporting severity.

Comparisons included information only; no intervention; medical therapy alone; and usual care (such as continuing healthy eating).

All trials were conducted in hospitals and treated participants for between 12 weeks and three years. One trial did not report the treatment
period. Seven trials measured the outcomes at the end of treatment and there was no additional follow-up. In two trials, there was follow-
up after the treatment ended. Five trials had a high risk of performance bias, and four trials had a high risk of attrition bias.

We found no trials assessing interventions for alcohol abstinence or smoking cessation. No trials assessed time to relapse. Only two trials
assessed adverse events; in one trial these were caused by the add-on therapy ciclosporin (given in both groups). The trial comparing two
dietary interventions to a no-treatment group observed no adverse events.

The results presented in this abstract are based on trials of obese participants.

Outcomes for dietary interventions versus usual care were measured 24 weeks to sixmonths from baseline. Compared to usual care, dietary
intervention (strict caloric restriction) may lead to 75% or greater improvement from baseline in the Psoriasis Area and Severity Index
(PASI 75) (risk ratio (RR) 1.66, 95% confidence interval (CI) 1.07 to 2.58; 2 trials, 323 participants; low-quality evidence). Adherence to the
intervention may be greater with the dietary intervention than usual care, but the 95% Cl indicates that the dietary intervention might also
make little or no difference (RR 1.26, 95% CI 0.76 to 2.09; 2 trials, 105 participants; low-quality evidence). Dietary intervention probably
achieves a greater improvement in dermatology quality-of-life index (DLQI) score compared to usual care (MD -12.20, 95% CI -13.92 to
-10.48; 1 trial, 36 participants; moderate-quality evidence), and probably reduces the BMI compared to usual care (MD -4.65, 95% Cl -5.93
to -3.36; 2 trials, 78 participants; moderate-quality evidence).

Outcomes for dietary interventions plus exercise programme were measured 16 weeks from baseline and are based on one trial (303
participants). Compared to information only (on reducing weight to improve psoriasis), combined dietary intervention and exercise
programme (dietetic plan and physical activities) probably improves psoriasis severity, but the 95% Cl indicates that the intervention might
make little or no difference (PASI 75: RR 1.28, 95% CI 0.83 to 1.98). This combined intervention probably results in a greater reduction in
BMI (median change -1.10 kg/m?, P = 0.002), but there is probably no difference in adherence (RR 0.95, 95% Cl 0.89 to 1.01; 137/151 and
145/152 participants adhered in the treatment and control group, respectively). There were no data on quality of life. These outcomes are
based on moderate-quality evidence.

Authors' conclusions

Dietary intervention may reduce the severity of psoriasis (low-quality evidence) and probably improves quality of life and reduces
BMI (moderate-quality evidence) in obese people when compared with usual care, while combined dietary intervention and exercise
programme probably improves psoriasis severity and BMI when compared with information only (moderate-quality evidence). None of
the trials measured quality of life.

We did not detect a clear difference in treatment adherence between those in the combined dietary intervention and exercise programme
group and those given information only (moderate-quality evidence). Adherence may be improved through dietary intervention compared
with usual care (low-quality evidence). Participants generally adhered well to the lifestyle interventions assessed in the review.

No trials assessed the time to relapse. Trial limitations included unblinded participants and high dropout rate.

Future trials should reduce dropouts and include comprehensive outcome measures; they should examine whether dietary intervention
with or without an exercise programme is effective in non-obese people with psoriasis, whether an additional exercise programme is more
effective than dietary intervention alone, whether the time to relapse prolongs in people who receive dietary intervention with or without
exercise programme, and whether smoking cessation and alcohol abstinence are effective in treating psoriasis.

PLAIN LANGUAGE SUMMARY

Lifestyle changes for treating psoriasis
Review question

We wanted to see whether lifestyle changes (e.g. changing diet, exercising, and avoiding smoking and drinking alcohol), alone or combined,
were useful in treating psoriasis when compared to no such changes or another psoriasis treatment.

Background

Lifestyle changes for treating psoriasis (Review) 2
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Psoriasis is a long-lasting, inflammatory skin disease; it causes thick, red, itching, and scaling patches. Obesity, drinking, smoking, and an
inactive lifestyle can worsen psoriasis. We intended to find out if lifestyle changes can improve psoriasis severity and quality of life, and
reduce comorbidities (other conditions occurring alongside a primary condition).

Trial characteristics

We included 10 trials, with 1163 participants, which assessed the effects of low-calorie diet alone; low-calorie diet combined with an
exercise programme; a combination of walking exercise and continuous health education; and educational instructions to promote a
healthy lifestyle (diet, smoking, and alcohol abstinence). We examined the research evidence up to July 2018.

Non-profit organisations funded four trials, one trial received funding for the education programme from pharmaceutical companies, and
the other five trials had no funding or did not report the funding source. All participants were aged at least 18 years (mean age: 43 to 61
years). Where reported, the trials included 656 men and 478 women; all were set in a hospital. In four trials, the participants were limited to
people with moderate-to-severe psoriasis. One trial included participants who had initially been treated with oral medicines for moderate-
to-severe psoriasis but whose psoriasis had not cleared after four weeks. In four trials, all severities of psoriasis were eligible, but these
trials either did not report the participants’ psoriasis severity or only provided average severity scores. One trial included participants with
mild psoriasis. Trials compared lifestyle change interventions with usual care (including to continue healthy eating), information only, no
treatment, or medical treatment alone. Treatment was given for between 12 weeks to three years.

Key results

The following results are based on obese participants and compare lifestyle change interventions (low-calorie diet) to usual care. A low-
calorie diet may reduce the severity of psoriasis (when assessed as the proportion of participants achieving at least 75% improvement
from the start of treatment in the Psoriasis Area and Severity Index (PASI 75), a widely used tool for the measurement of psoriasis severity)
(low-quality evidence) and probably improves quality of life (moderate-quality evidence). Participants on a low-calorie diet may be more
likely to stick to treatment (treatment adherence), but treatment effects vary so it is possible that it may make little or no difference (low-
quality evidence). A low-calorie diet probably improves BMI (body mass index: a healthy weight calculator) (moderate-quality evidence).
The trials did not say how long they treated participants before they stopped dieting (time to relapse).

The following results are based on obese participants and compare lifestyle change interventions (low-calorie diet plus an exercise
programme) to weight-loss information aimed at improving psoriasis. A low-calorie diet plus an exercise programme probably results in
a greater reduction in the severity of psoriasis (based on PASI 75), but the effects of this treatment vary, so it is possible that it may make
little or no difference. There is probably no difference in treatment adherence between the two groups; however, a low-calorie diet plus
exercise programme probably improves BMI reduction (all outcomes based on moderate-quality evidence). Trials did not report quality
of life or time to relapse.

Only two trials in this review assessed side effects. In one trial side effects were caused by an additional therapy given to both groups of
participants (they were not caused by the dietary treatment). The other trial, which compared two dietary treatments to no treatment, did
not observe any side effects. Generally, participants complied with the assessed lifestyle changes successfully.

We found no trials on alcohol abstinence or smoking cessation.
Quality of the evidence

The quality of evidence was moderate to low for the outcomes 'Severity of psoriasis' and 'Adherence to the intervention' and moderate for
'Reduction in comorbidities: change in Body Mass Index (BMI)". Quality of life, measured in only one of the two key comparisons, was based
on moderate-quality evidence. Trial limitations included participants knowing which treatment they were receiving and large number of
participants withdrawing from trials.

Lifestyle changes for treating psoriasis (Review) 3
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SUMMARY OF FINDINGS

Summary of findings for the main comparison. Dietary intervention compared to usual care for treating psoriasis

Dietary intervention compared to usual care for treating psoriasis

Patient or population: people with psoriasis
Setting: hospital

Intervention: dietary intervention
Comparison: usual care

Outcomes Anticipated absolute effects* (95% Cl) Relative effect  N¢ of partici- Quality of the Comments
(95% Cl) pants evidence
Risk with usual care  Risk with dietary in- (trials) (GRADE)
tervention
Severity of psoriasis Trial population RR 1.66 323 PO -
. N (1.07 to 2.58) (2 RCTs) Lowd
PAS.I 7!? (the proportloq of participants 537 per 1000 891 per 1000
achieving at least 75% improvement from (575 to 1000)
baseline in the Psoriasis Area and Severity In-
dex)
Follow-up: 24 weeks
Adherence to the intervention Trial population RR1.26 105 SPOO -
Follow-up: 24 weeks to 6 months (0.76 to 2.09) (2 RCTs) Lowd
654 per 1000 824 per 1000
(497 to 1000)
Quality of life The mean quality MD 12.20 lower - 36 DDDO -
of life assessed by (13.92 lower to 10.48 (LRCT) Moderateb
Change in DLQI (scale from 0 to 30; lower change in DLQI was lower)
DLQI scores represent improvement in quality - 2
of life)
Follow-up: 6 months
Time to relapse - - - - - Not measured
Not measured
Reduction in comorbidities The mean reduction ~ MD 4.65 kg/m? lower - 78 DDDO -
in comorbidities as- (5.93 lower to 3.36 (2 RCTs) Moderateb

Change in BMI (lower BMI is benéeficial)
Follow-up: 24 weeks to 6 months

sessed by change in
BMI was 0.1 kg/m?

lower)

feaqny £1
aueiyds’o) =

‘yyeay 19199
*SUOISII3P pawioju]
*32UBPINS pashiL

SM3IADY J13BWSISAS JO seqeleq auelyd0)



“p¥7 ‘suos 13 A81IM uyor Aq paysiiqnd ‘uoneioqe|jod aueyd0) 3y L 6107 @ 3y3uAdod

(ma1nay) siseriosd Suneay 1oy saSueyd 9)A1s9y1

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and

its 95% Cl).

BMI: body-mass index; Cl: confidence interval; DLQI: Dermatology Life Quality Index; MD: mean difference; PASI: Psoriasis Area and Severity Index; RCT: randomised con-

trolled trial; RR: risk ratio

GRADE Working Group grades of evidence
High quality: further research is very unlikely to change our confidence in the estimate of effect.

Moderate quality: further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.

Low quality: further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.

Very low quality: we are very uncertain about the estimate.

aDowngraded by two levels due to a high risk of attrition bias or performance bias, and inconsistency.
bDowngraded by one level due to a high risk of performance bias.

None of the outcomes reported here were downgraded for imprecision as the optimal information size was met (Appendix 11).

Summary of findings 2. Dietary intervention and exercise programme compared to information only for treating psoriasis

Dietary intervention and exercise programme compared to information only for treating psoriasis

Patient or population: people with psoriasis

Setting: hospital

Intervention: dietary intervention and exercise programme
Comparison: information only

Outcomes Anticipated absolute effects” (95% Relative effect N of partici- Quality ofthe ~ Comments
Cl) (95% Cl) pants evidence
(trials) (GRADE)
Risk with in- Risk with dietary
formation only intervention and
exercise pro-
gramme
Severity of psoriasis Trial population RR 1.28 303 SDDO -
4 . (0.83t0 1.98) (LRCT) Moderated
PAS‘I 7? (the proportlon. of participants 191 per 1000 244 per 1000
achieving at least 75% improvement from (158 to 378)
baseline in the Psoriasis Area and Severity
Index)
Follow-up: 16 weeks
Adherence to the intervention Trial population RR 0.95 303 DDDO -
Follow-up: 16 weeks (0.89t0 1.01) (LRCT) Moderated
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954 per 1000

906 per 1000
(849 to 963)

Quality of life -

Not measured

Not measured

Time to relapse -

Not measured

Not measured

Reduction in comorbidities Median change

in BMl was 1.9
Change in BMI (lower BMI is beneficial) kg/m?

Follow-up: 16 weeks

Median 1.10 kg/m?
lower

303
(1RCT)

DODO
Moderated

The diet and exercise
group had a significant-
ly greater reduction in
BMI (median 3.0, IQR
5.2) than the informa-
tion only group (medi-
an 1.9,1QR 3.6; P =0.002,
Mann-Whitney U test)

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and

its 95% Cl).

BMI: body-mass index; Cl: confidence interval; IQR: interquartile range; PASI: Psoriasis Area and Severity Index; RCT: randomised controlled trial; RR: risk ratio

GRADE Working Group grades of evidence

High quality: further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.

Low quality: further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.

Very low quality: we are very uncertain about the estimate.

adDowngraded by one level due to a high risk of attrition bias.

None of the outcomes reported here were downgraded for imprecision as the optimal information size was met (Appendix 11).
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BACKGROUND

Description of the condition

Psoriasis is a chronic inflammatory skin disease affecting about
2% of the population worldwide (Parisi 2013). Psoriasis most
frequently presents with red scaly plaques involving the scalp,
trunk and extensor parts of the limbs (backs of elbows and front of
knees; Treloar 2010). About 50% of people with psoriasis have nail
involvement that may deform their nails (De Vries 2013). Psoriasis
may also present with pustular lesions or with erythroderma, that
is, extensive red lesions that involve the entire or almost entire
skin (Camp 1992). Guttate psoriasis is a specific form that primarily
occurs in children and young adults following a streptococcal
sore throat or tonsillitis (Owen 2000). The characteristic lesions
are usually adequate for a diagnosis of psoriasis to be made,
though a skin biopsy may sometimes be needed for confirmation
when doubt arises (Camp 1992). The Psoriasis Area and Severity
Index (PASI) score is a weighted scoring system of the severity
of psoriasis that ranges from 0 to 72 and is calculated based on
the proportion of involved skin, degree of erythema, scaling, and
induration (Feldman 2005). Mild psoriasis is usually defined as a
PASI score of under 10, while moderate to severe is defined as a PASI
score of 10 or above (Mrowietz 2011; Tsai 2017). Psoriasis has a huge
impact on quality of life (Ko 2016), especially of people with skin
lesions involving the hands and face (Yang 2015). Psoriasis places
a heavy economic burden on healthcare systems (Chi 2014). For
example, the annual costs of adalimumab treatment per patient is
around GBP 10,000 in the UK (NICE 2008).

The pathogenesis of psoriasis involves the activation of T
lymphocytes (a type of white blood cell) with resultant production
of proinflammatory cytokines (a category of small proteins that
carry signals), for example, tumour necrosis factor (TNF) and
interleukin (IL)-17, leading to inflammation and proliferation of
the skin (Nestle 2009). Chronic inflammation is considered the
link between psoriasis and associated comorbidities (i.e. other
diseases co-occurring with psoriasis), such as metabolic syndrome,
cardiovascular disease, stroke, renal diseases, and uveitis (Wang
2014; Chi 2015; Chi 2017). Psoriasis has also been associated
with hyperlipidaemia, which is a broad term describing abnormal
elevation of blood lipids, including hypercholesterolaemia and
hypertriglyceridaemia that refers to abnormal elevation of the
blood levels of cholesterol and triglyceride, respectively (Ma 2013,
Tsai 2017).

Previous epidemiological trials have found that compared to the
general population, people with mild psoriasis had a 1.08-fold
to 1.29-fold risk of incident (i.e. newly developed) myocardial
infarction while those with severe psoriasis had a 1.36-fold to
3.10-fold risk of incident myocardial infarction (Gelfand 2006).
Also, people with mild psoriasis had an 1.06-fold risk of incident
stroke while those with severe psoriasis had an 1.43-fold risk
of incident stroke compared to the general population (Gelfand
2009). However, the causality between these risks and psoriasis is
not clear. Inflammation may play a role comorbid cardiovascular
diseases; however, other factors might also play arole. Forexample,
genetic trials have found that people with psoriasis frequently
carry certain common genes predisposing to increased risk for
hyperlipidaemia, hypertension, and cardiovascular disease (Lu
2013).

Obesity has been associated with the development of psoriasis
and psoriasis of increased severity (Debbaneh 2014). It has been
proposed that the fat tissue acts like an endocrine organ (i.e.
an organ that directly secretes hormones into the blood stream)
and secretes proteins, such as adiponectin and leptin, which
are involved in inflammation, altered glucose metabolism, and
alterations in the inner lining of blood vessels (Gerdes 2011).

In addition to obesity, unhealthy lifestyles, such as excessive
alcohol consumption, smoking, and a sedentary lifestyle, have
been associated with onset and worsening of psoriasis (Gerdes
2010; Frankel 2012; Keyworth 2014). Stress (Naldi 2005; Altunay
2013), and lack of sleep (Treloar 2010), are also associated
with worsening of psoriasis. The mechanism underlying the link
between stress and exacerbation of psoriasis is unclear, but may
involve the promotion of neurogenic inflammation, change in the
neuroendocrine system, and redirecting leukocytes to the skin
(Hunter 2013; Ryan 2014).

Description of the intervention

Psoriasis usually follows a relapsing-remitting course, but may
evolve into persistent severe disease (Treloar 2010); there is no
cure for psoriasis (Ryan 2014). The current available medical
interventions include topical drugs (Mason 2013), phototherapy
(Chen 2013b), and systemic drugs (Wang 2014). The clinical
decision for using these interventions either alone or in
combination is made by physicians after considering the evidence
for efficacy and safety, disease severity, and the person's
preferences and circumstances (Chi 2013).

Psoriasis is associated with metabolic and cardiovascular
comorbidities that lifestyle changes, such as weight reduction,
may modify (Chi 2015). The lifestyle change interventions that
are potentially effective in treating psoriasis include diet, exercise,
weight reduction, smoking cessation, and alcohol abstinence.

How the intervention might work

The potential mechanism of lifestyle interventions in treating
psoriasis is shown in Table 1.

Adipose (fat) tissue in obese people with psoriasis produces
inflammatory adipokines (bioactive products) and propagates
inflammation, which plays a major role in both psoriasis and its
associated comorbidities (Gerdes 2011). The excessive adipose
tissue in obesity may also increase the volume of drug distribution
and diminish the response to medical treatments (Toussirot
2014). Two biological therapies, infliximab and ustekinumab,
adopt weight-adjusted regimens to overcome the decrease in
clinical response in obese people (Chi 2014). Weight reduction
decreases the amounts of adipose tissue, and therefore could
reduce inflammation and improve the severity of psoriasis and
the response to medical treatments (Al-Mutairi 2014). In addition,
weight reduction may lead to increased exercise tolerance (Foss
1980), and a positive psychological impact (Essayli 2017).

Excessive alcohol consumption and smoking have been associated
with psoriasis of increased severity (Gerdes 2010). TNF-a plays a
major role in inflammation, which is a key feature in psoriasis
(Serwin 2007). Excessive alcohol consumption increases the
expression of TNF-a-converting enzyme (TACE) and plasma levels
of tumour necrosis factor-a receptor (sTNF-a-R1; Serwin 2008).
Smoking induces the production of free radicals that trigger
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inflammation and thus may promote the development of psoriasis
(Armstrong 2014). Furthermore, smoking may increase the already
increased risk of comorbid cardiovascular disease in people with
psoriasis (Armstrong 2014). Thus, alcohol abstinence and smoking
cessation may help reduce inflammation and the severity of
psoriasis (Treloar 2010).

Previous trials have found that exercise improves body
composition (i.e. lowering of the percentage of body fat), reduces
stress, and lessens chronic inflammation and the levels of pro-
inflammatory cytokines (small proteins released by cells that
promote inflammation; Treloar 2010; Frankel 2012). Therefore,
exercise may improve both the severity and comorbidities of
psoriasis (Treloar 2010).

Why it is important to do this review

Although there is a large body of evidence on the associations
between unhealthy lifestyles and worsening of psoriasis, it is
unclear if lifestyle changes can effectively reduce the severity of
psoriasis or prolong the remission of psoriasis (Ryan 2014). We
conducted a systematic review to evaluate the evidence of the
effects of lifestyle changes in treating psoriasis.

The plans for this review were published as a protocol 'Lifestyle
changes for treating psoriasis' (Chi 2015b).

OBJECTIVES

To assess the effects of lifestyle changes for psoriasis, including
weight reduction, alcohol abstinence, smoking cessation, dietary
modification, exercise, and other lifestyle change interventions.

METHODS

Criteria for considering studies for this review
Types of studies

Randomised controlled trials (RCTs) that assessed the effects of
lifestyle changes for treating psoriasis. Interventions had to be
given for at least 12 weeks, which is the current gold standard,
short-term endpoint of clinical trials on interventions for treating
psoriasis (Ryan 2014).

Types of participants

People with psoriasis diagnosed by a healthcare professional. We
did not impose any limitations on the severity of psoriasis or the
age of the participants.

Types of interventions

We included all lifestyle change interventions, including the
following:

« weight reduction;

« alcohol abstinence;

« smoking cessation;

« dietary modification;

o exercise; and

« other lifestyle change interventions.

We compared all of the listed lifestyle change interventions either
alone or in combination against no lifestyle changes or another
active intervention.

Types of outcome measures

Except for the outcome 'time to relapse’, we assessed the following
outcomes at week 12, week 24, and year 1. If there were no data at
these time points, we assessed data at other available time points.

Primary outcomes

« Severity of psoriasis: the proportion of participants achieving
at least 75% improvement from baseline in the Psoriasis Area
and Severity Index (PASI 75). A European consensus proposed
PASI 75 as a treatment goal for psoriasis (Mrowietz 2011). We
also reported the proportion of participants achieving at least
50%, 90%, or 100% improvement from baseline in PASI (i.e.
PASI 50, PASI 90, and PASI 100, respectively) when relevant
data were available. If none of these were available, we would
use other validated assessment tools for psoriasis, including
Body Surface Area (BSA), Physician Global Assessment (PGA),
Lattice System Physician's Global Assessment (LS-PGA), Self-
Administered Psoriasis Area Severity Index (SAPASI), Salford
Psoriasis Index (SPI), Copenhagen Psoriasis Severity Index
(CoPSI), and other validated assessment tools for psoriasis
(Puzenat 2010).

« Adherence to the intervention (i.e. following the assigned
intervention): the proportion of participants adhering to their
allocated treatment.

Secondary outcomes

« Quality of life: as measured by validated tools, including
Dermatology Life Quality Index (DLQI), 36-item Short Form
(SF-36), Skindex 29, Skindex 17, Dermatology Quality of life
Scale (DQOLS), Psoriasis Disability Index (PDI), Impact of
Psoriasis Questionnaire (IPSO), Psoriasis Index of Quality of
Life (PSORIQOL), and other validated quality-of-life assessment
tools for psoriasis (Bronsard 2010). Regarding the DLQI, we
considered a DLQI score change of at least 5 as a minimally
important difference (Khilji 2001).

« Timeto relapse

« Reduction in comorbidities (i.e. diseases associated with
psoriasis, for example, reduction in obesity, hypertension,
diabetes mellitus, and metabolic syndrome).

Search methods for identification of studies

We aimed to identify all relevant randomised controlled trials
(RCTs) regardless of language or publication status (published,
unpublished, in press, or in progress).

Electronic searches

The Cochrane Skin Information Specialist searched the following
databases up to 17 July 2018 using strategies based on the draft
strategy for MEDLINE in our published protocol (Chi 2015b):

« the Cochrane Skin Group's Specialised Registers using the
search strategy in Appendix 1;

« the Cochrane Central Register of Controlled Trials (CENTRAL;
2018, Issue 6) in the Cochrane Library using the strategy in
Appendix 2;
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« MEDLINE via Ovid (from 1946 to 17 July 2018) using the strategy
in Appendix 3;

« Embase via Ovid (from 1974 to 17 July 2018) using the strategy
in Appendix 4; and

o LILACS (Latin American and Caribbean Health Science
Information database; from 1982 to 17 July 2018) using the
strategy in Appendix 5.

Two review authors (CC and YT) searched the following databases
up to 6 August 2018:

« China National Knowledge Infrastructure (CNKI; from 1994)
using the strategy in Appendix 6; and

« Airiti Library (publications and theses from Taiwan; from 1991)
using the strategy in Appendix 7.

Trials registers

Two review authors (CC and YT) searched the following trials
registers up to 6 August 2018:

o the ISRCTN registry (www.isrctn.com) using the strategy in
Appendix 8;

« ClinicalTrials.gov (www.clinicaltrials.gov) using the strategy in
Appendix 8;

« the Australian New Zealand Clinical Trials Registry (ANZCTR)
(www.anzctr.org.au) using the search term "psoriasis";

« the World Health Organization International Clinical Trials
Registry platform (ICTRP) (apps.who.int/trialsearch/) using the
strategy in Appendix 8; and

« the EU Clinical Trials Register (www.clinicaltrialsregister.eu)
using the strategy in Appendix 9.

Searching other resources
References from included trials

We examined the reference lists of included RCTs to identify
further references to relevant trials on lifestyle changes for treating
psoriasis.

Unpublished literature

We contacted the authors of the included RCTs to ask if they were
aware of any relevant unpublished data (Table 2).

Adverse effects

We did not perform a separate search for adverse effects of the
lifestyle change interventions. We only examined data on adverse
events from the included RCTs.

Data collection and analysis

Some parts of this section uses text that was originally published in
another Cochrane protocol (Chi 2012), and the Cochrane Handbook
for Systematic Reviews of Interventions (Higgins 2011).

Selection of studies

Two review authors (CC and SK) independently checked the titles
and abstracts from the searches. They were not blinded to the
names of the trial authors and their institutions. If we judged from
the title and abstract that a trial did not relate to an RCT on lifestyle
change interventions for treating psoriasis, we excluded it straight
away. The same two review authors independently examined the

full text of each remaining trial and judged if it met our inclusion
criteria. If the two review authors disagreed on whether they should
have included a trial, they achieved unanimity through discussion
with a third review author (MY). We listed the trials that we excluded
after examining the full text and the reasons for exclusion in the
'Characteristics of excluded studies' tables.

Data extraction and management

Two review authors (CC and SK) independently extracted data
(including methods, participants, interventions, outcomes, funding
source, country, and setting) from the included RCTs using a data
extraction form. We pilot tested the data extraction form (Appendix
10). If CC and SK disagreed about the data, they consulted a third
review author (MY) to achieve unanimity. One review author (CC)
entered the data into Review Manager 5 (Review Manager 2014).

Assessment of risk of bias in included studies

We used Cochrane's tool for assessing risk of bias in RCTs in
evaluating the following domains (Higgins 2017):

« Random sequence generation (selection bias): adequacy of the
method of random sequence generation to produce comparable
groups in every aspect except for the intervention.

+ Allocation concealment (selection bias): adequacy of the
method used to conceal the allocation sequence to prevent
anyone foreseeing the allocation sequence in advance of, or
during, enrolment.

« Blinding of participants and personnel (performance bias):
adequacy of blinding participants and investigators from
knowledge of which intervention a participant received.

« Blinding of outcome assessment (detection bias): adequacy
of blinding outcome assessors from knowledge of which
intervention a participant received.

+ Incomplete outcome data (attrition bias): the completeness of
outcome data for each main outcome, including attrition and
exclusions from the analysis, whether attrition and exclusions
were reported, the numbers in each intervention group
(compared with total randomised participants), reasons for
attrition or exclusions where reported, and any re-inclusions in
our analyses.

« Selective reporting (reporting bias). When the trial protocol
was available, we examined if all pre-specified outcomes were
reported. When the trial protocol was unavailable, we examined
if the published reports included all expected outcomes,
including those that were prespecified.

« Other bias: any important concerns about bias not addressed in
the other domains.

Two review authors (CC and SK) independently assessed the risk
of bias of included RCTs. We discussed any disagreements in our
assessment with a third review author (MY) to resolve them. We
judged risk of bias low, unclear or high for each individual trial.

Measures of treatment effect
Dichotomous data

We expressed dichotomous data as risk ratios (RR) with 95%
confidence intervals (Cl). When the RR was statistically significant,
we also presented the number needed to treat for an additional
beneficial outcome (NNTB) with 95% Cl and the baseline risk to
which it applies.
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Continuous data

We expressed continuous data as difference in means (MD) with
95% Cl. If we pooled different outcome scales, we would express
continuous data as standardised mean differences (SMD) with 95%
Cl.

Time-to-event data

We planned to express time-to-event data as hazard ratios (HRs)
with 95% ClI.

Unit of analysis issues

We did not pool trials of different designs. For trials of the following
types of design, we planned to analyse them separately using
appropriate techniques described in the Cochrane Handbook for
Systematic Reviews of Interventions (Deeks 2017).

Cluster-randomised trials

For cluster-randomised trials, we planned to employ the methods
described in Chapter 16.3 in theCochrane Handbook for Systematic
Reviews of Interventions (Higgins 2011b), and estimate the
intervention effect assuming an intracluster correlation coefficient
(ICC) of 0.072 (Adams 2004). We based this assumption on an
analogy to a cluster-RCT assessing the efficacy of adherence to
the Adult Treatment Panel (ATP Ill) guidelines for cholesterol
management (Parker 2005).

Cross-over trials

As carry-over effect of lifestyle changes could not be excluded in
cross-over trials, we planned to include only data from the first
period for analysis.

Trials with multiple treatment groups

For trials with multiple intervention groups, we would make pair-
wise comparisons of one intervention versus another.

Dealing with missing data

We contacted the authors of trial less than 10 years old for
missing data. When missing data were not available, we planned
to conduct an intention-to-treat (ITT) analysis to recalculate
the intervention effect estimates. That is, we would include all
randomised participants in the analysis and assume those with
missing dichotomous outcome data were treatment failures. For
missing continuous outcome data, we would adopt the last
observation carried forward (LOCF) approach in analysis. When
SDs for changes from baseline in continuous outcomes were
missing, we followed the methods stated in section 16.1.3.2 of
the Cochrane Handbook for Systematic Reviews of Interventions
(Higgins 2011b). When there were no adequate data for obtaining
correlation coefficients, we used an imputed correlation coefficient
of 0.5 (Follman 1982). A sensitivity test by using imputed correlation
coefficients of 0.25 and 0.75 did not show substantial variations
between the three imputations.

Assessment of heterogeneity

We assessed the clinical diversity (i.e. variations in the participants,
interventions, and outcomes) and methodological diversity (i.e.
variations in the trial design and risk of bias) to determine
whether a meta-analysis was appropriate. We anticipated clinical

heterogeneity would include baseline severity of psoriasis and
various regimens of the same intervention.

We calculated the I? statistic to assess statistical heterogeneity
across the included trials. The Cochrane Handbook for Systematic
Reviews of Interventions provides a rule of thumb as follows (Deeks
2017):

» 0% to 40%: might not be important;

« 30% to 60%: may represent moderate heterogeneity;

« 50% to 90%: may represent substantial heterogeneity; and
« 75% to 100%: considerable heterogeneity.

Assessment of reporting biases

When there were at least 10 trials that reported useable data on
primary outcomes for an intervention, we planned to use a funnel
plot to examine the publication bias.

Data synthesis

We planned to provide a narrative description on all outcomes
when data were available. We would only pool trials that
were clinically homogeneous for participants, interventions, and
outcomes. We performed a meta-analysis employing the random-
effects model to obtain a pooled intervention effect. When a meta-
analysis was not feasible, we would summarise the data narratively
instead. When relevant data were available, we would perform
meta-regression to see whether amount of weight loss reduction
was associated with an outcome.

Where we estimated results for individual trials with low numbers
of outcomes (fewer than 10 in total) or where the total sample size
was fewer than 30 participants and a RR was used, we would report
the proportion of outcomes in each group together with a P value
from a Fisher's exact test.

Subgroup analysis and investigation of heterogeneity

We planned to conduct the following subgroup analyses but no
relevant data were available.

« Paediatric and adult participants

» Regardinglifestyle interventions thatinvolved weight reduction,
we planned to conduct a subgroup analysis on overweight and
non-overweight participants.

Sensitivity analysis

We planned to conduct a sensitivity analysis to examine the
intervention effects after excluding trials with high risk of bias for
one or more key domains. However, we did not conduct such a
sensitivity analysis because only two trials (Al-Mutairi 2014; Del
Giglio 2012), had no domains with a high risk of bias.

'Summary of findings' table

We presented two 'Summary of findings' tables in our review
summarising the main outcome data for the most important
comparisons (Schiinemann 2017), and assessed the quality of
the body of evidence using the five GRADE considerations (trial
limitations, consistency of effect, imprecision, indirectness, and
publication bias), where evidence could be rated as high, moderate,
low or very low quality (Schiinemann 2013). We used the optimal
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information size (OIS) calculated in Appendix 11 as a reference for
assessing imprecision.

RESULTS

Description of studies
Results of the search

The searches of the electronic databases (see Electronic searches)
retrieved 1798 records. Once duplicates had been removed, we had

a total of 1770 records. We excluded 1742 records based on titles
and abstracts, and identified one ongoing trial (see Characteristics
of ongoing studies). We obtained the full text of the remaining 27
records. We excluded nine trials (see Characteristics of excluded
studies). We included 10 parallel RCTs (reported in 18 records) with
1163 participants (see Characteristics of included studies). For a
further description of our screening process, see the study flow
diagram Figure 1.
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Figure 1. Study flow diagram
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Figure 1. (Continued)

synthesis
(meta-analysis)

Included studies
Participants

We have presented details of the included trials in the
Characteristics of included studies tables. We included 10 RCTs with
1163 participants (mean age from 43 to 61 years, 656 men and 478
women where data were available (Bostoen 2012 did not specify
the number of men and women included). The type of psoriasis of
included participants was chronic plaque psoriasis in eight trials
(Al-Mutairi 2014; Bostoen 2012; Del Giglio 2012; Gisondi 2008; Guida
2014; Jensen 2013; Kimball 2012; Naldi 2014) and not specified in
the Chen 2013a trial, while chronic plaque psoriasis, erythrodermic
psoriasis, and pustular psoriasis were eligible for inclusion in Li
2015.

Al-Mutairi 2014, Del Giglio 2012, Gisondi 2008, and Kimball 2012
only included participants with moderate to severe psoriasis. Naldi
2014 included participants with moderate to severe psoriasis who
then did not achieve clearance after four weeks' systemic therapy.
Bostoen 2012 only included participants with mild psoriasis. Chen
2013a, Guida 2014, Jensen 2013 and Li 2015 did not limit the
severity of psoriasis of their included participants, but did not
document the proportion with each severity.

Only four included RCTs reported the number of participants
with moderate to severe psoriasis (Al-Mutairi 2014, Del Giglio
2012, Gisondi 2008, Kimball 2012), with 395 participants with
documented moderate to severe psoriasis. Three trials (Al-Mutairi
2014; Del Giglio 2012; Gisondi 2008), reported participants'
psoriasis duration, which ranged from 13 to 20 years. The sample
size ranged from 29 to 303.

Except for Bostoen 2012, Chen 2013a and Li 2015, all the
participants in the other seven trials had a BMI of at least 25. The
inclusion criteria regarding BMI was 25 or over but under 35 in Al-
Mutairi 2014, 25 or over in Kimball 2012 and Naldi 2014, over 27 in
Jensen 2013, 30 or over in Del Giglio 2012, over 30 in Guida 2014,
and over 30 but under 45 in Gisondi 2008.

Design

All 10 trials were parallel RCTs and all trials had two arms, except
Kimball 2012, which had three.

Trials provided treatment for between 12 weeks and three years.
Participants in half of the trials were treated for 20 to 24 weeks;
two trials treated participants for 12 weeks, one for 16 weeks, and
another for three years. One trial did not report the treatment
period (Chen 2013a).

Seven trials measured outcomes at the end of treatment and there
was no additional follow-up (Al-Mutairi 2014; Gisondi 2008; Guida
2014; Jensen 2013; Kimball 2012; Li 2015; Naldi 2014). Bostoen
2012 treated participants for 12 weeks and measured outcomes
at three, six, and nine months' follow-up from baseline. Del Giglio
2012 treated participants for 24 weeks, and measured them at this
time point as well as at 36 weeks from baseline.

Non-profit organisations funded four trials (Gisondi 2008; Jensen
2013; Li 2015; Naldi 2014), one trial received funding for the
education programme from pharmaceutical companies (Bostoen
2012), and the other five trials had no funding (Al-Mutairi 2014),
or did not report the funding source (Chen 2013a; Del Giglio 2012;
Guida 2014; Kimball 2012).

Interventions and comparators
Interventions

We included 10 trials.

« Six trials (499 participants, mean age from 44.3 to 61 years,
232 men and 267 women, 395 of these participants with
documented moderate to severe psoriasis, where reported)
examined the effects of dietary intervention, where low-calorie
diet was given, versus usual care, which included drug therapy
alone; no dietary interventions; no dietetic recommendations;
or instruction to continue eating ordinary, healthy foods (Al-
Mutairi 2014; Del Giglio 2012; Gisondi 2008; Guida 2014; Jensen
2013; Kimball 2012). Specifically, Gisondi 2008 and Guida 2014
compared the effects of combined dietary intervention and drug
therapy against drug therapy alone.

« One trial (303 participants, median age 53 years, 215 men and
88 women, all with moderate to severe psoriasis) assessed
combined dietary intervention and exercise versus information
only, about the utility of reducing weight for improving the
clinical control of psoriasis (Naldi 2014).

« One trial (200 participants, mean age 43.1 years, 136 men
and 64 women, number of participants with moderate to
severe psoriasis not reported) assessed walking exercise and
continuous health education versus no interventions (Li 2015).

« Two trials assessed the effects of education programmes
promoting healthy lifestyle in 161 participants:

o Chen 2013a (77 participants aged 18-49 years and 55 aged
50-78 years, mean age not reported, 73 men and 59 women;
number of participants with moderate to severe psoriasis
not reported) assessed the effects of general instructions on
diet, smoking cessation and alcohol abstinence against usual
nursing care, including psychological guidance and care,
explanation and education of disease-related knowledge,
planning of activities and rest, and skin care;

o Bostoen 2012 (29 participants, age and sex distribution of
the participants not specified, with mild psoriasis (mean
PASI score of 7.7 + 3.9)) compared education programme,
including healthy lifestyle and stress-reducing techniques
(involving physical training, yoga, and meditation) with
medical therapy against medical therapy alone.

Co-interventions

« Al-Mutairi 2014: all the participants received co-treatments with
biologics including infliximab, etanercept, adalimumab, and
ustekinumab with no significant differences between the dietary
intervention and control groups. The trial authors did not report
whether the co-interventions could be changed.
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« Bostoen2012:boththeintervention and control groups received
medical therapy but the trial authors did not report which
medications they administered.

o Chen 2013a: both the experimental and control groups were
encouraged to adhere to medical treatments prescribed.

o Del Giglio 2012: intramuscular methotrexate was stopped
before enrolment, but trial authors did not report whether co-
interventions were allowed in the trial period.

« Gisondi 2008: both the experimental and control groups
received a fixed-dose regimen of ciclosporin 2.5 mg per kg per
day.

o Guida 2014: all participants received daily therapy including
one of five prescription medications: adalimumab, infliximab,
etanercept, cyclosporine, or methotrexate, with no differences
in the proportion of participants assuming any specific drug
between two groups. The trial authors did not report whether
the co-interventions could be changed.

« Jensen 2013: antipsoriatic treatments, if any, had to be stable
and unchanged during the trial.

« Kimball 2012: all the participants received concurrent NB-UVB
(narrowband ultraviolet B) phototherapy using TL-01 lamps (310
to 312 nm) three times a week for 12 weeks.

o Li2015:trialauthors did not state whether co-interventions were
allowed.

« Naldi 2014: the dosage of weight-adjusted therapies could be
modified when there was a body weight change of more than
5 kg at a scheduled follow-up visit. Stopping of the systemic
treatment or moving to another treatment was allowed only
when a participant experienced adverse events or intolerance
to the prescribed treatment. The dietary intervention and
control groups did not significantly differ in the proportion of
participants whose co-intervention was stopped or shifted to
another (7 and 11 in the dietary intervention and control groups,
respectively; P = 0.34), dose adjustment (14 and 6 in the dietary
intervention and control groups, respectively; P = 0.06), and
the proportion of participants who regularly applied topical
drugs (12 and 16 in the dietary intervention and control groups,
respectively; P = 0.44).

Setting

The settings of all included trials were hospitals. Half of the trials
were conducted in Europe: four trials were conducted in Italy (Del

Giglio 2012; Gisondi 2008; Guida 2014; Naldi 2014), two in China
(Chen 2013a; Li 2015), one in Kuwait (Al-Mutairi 2014), one in
Belgium (Bostoen 2012), one in Denmark (Jensen 2013), and onein
the USA (Kimball 2012).

Outcomes

The outcomes included in this systematic review that the included
trials measured are listed in Table 3.

Excluded studies

The reasons for exclusion are listed in the Characteristics of
excluded studies tables. We identified a trial from the ANZCTR
(ACTRN12613001031752), and contacted the trial authors for
further data, but they replied to say that they had stopped the
trial because very few participants were eligible. In addition, after
assessing the full text, we excluded eight trials, with five excluded
for not being a RCT (Chang 2016; Fortes 2006; Hsiao 2001; Rucevic
2003; Zackheim 1971), and three excluded because they examined
interventions that were not of interest for this review (Balato 2013;
He 2016; Keyworth 2014).

Studies awaiting classification

We did not find any trials awaiting classification.
Ongoing studies

We found one ongoing trial (NCT03440736), which is an industry-
sponsored German multicentre trial, expected to be completed
in September 2020 (see Characteristics of ongoing studies). The
experimental group will receive secukinumab treatment and
lifestyle intervention consisting of a structured programme to guide
weight loss and increased physical activity, while the control group
received secukinumab treatment alone.

Risk of bias in included studies

The percentages of risk of bias across the included trials are
presented in Figure 2. The most common items that we judged at
high risk of bias were blinding of participants and personnel, and
incomplete outcome data. We have presented our judgement of
each 'Risk of bias' item for each of the included trials in Figure 3 and
Characteristics of included studies.
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Figure 2. 'Risk of bias' graph: review authors' judgements about each 'Risk of bias' item presented as percentages
across all included trials
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Figure 3. 'Risk of bias' summary: review authors' judgements about each 'Risk of bias' item for each included trial
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Allocation

A total of seven trials employed an adequate method of
generating the randomisation sequence, such as computer-
generated randomisation, random number table, and chit pick box
method, so we judged them to be at low risk of bias for this domain
(Bostoen 2012; Del Giglio 2012; Gisondi 2008; Guida 2014; Jensen
2013; Li 2015; Naldi 2014), while the three remaining trials did not
describe their methods of randomisation, so we deemed them at
unclear risk (Al-Mutairi 2014; Chen 2013a; Kimball 2012).

In three trials (Bostoen 2012; Guida 2014; Jensen 2013), allocation
could not be foreseen, so they were at low risk of bias. In seven other
trials (Al-Mutairi 2014; Chen 2013a; Del Giglio 2012; Gisondi 2008;
Kimball 2012; Li 2015; Naldi 2014), it was unclear if allocation was
concealed.

Blinding

A total of five trials had a high risk of performance bias because
the lack of blinding of participants might have affected subjective
outcomes such as DLQI and adverse effects (Bostoen 2012; Guida
2014; Jensen 2013; Kimball 2012; Li 2015). Although blinding
of participants was impossible due to the nature of dietary
intervention in five other trials (Al-Mutairi 2014; Chen 2013a; Del
Giglio 2012; Gisondi 2008; Naldi 2014), objective outcomes, for
example, body weight and laboratory data, were likely not affected;
hence, we considered them at unclear risk of performance bias.

Regarding the blinding of outcome assessment, we rated seven
trials at low risk of bias because the outcome assessors were
blinded or the outcomes were objective (Bostoen 2012; Del Giglio
2012; Gisondi 2008; Guida 2014; Jensen 2013; Kimball 2012; Naldi
2014). In three trials (Al-Mutairi 2014; Chen 2013a; Li 2015), it was
unclear whether the outcome assessors were blinded.

Incomplete outcome data

We rated Bostoen 2012, Gisondi 2008 and Kimball 2012 as high
risk of bias for incomplete outcome data because of a high loss-to-
follow-up rate. We also rated Gisondi 2008 and Naldi 2014 as high
risk of attrition bias because the dropout rates differed between the
experimental and control groups. We rated six trials at low risk of
attrition bias because there were no dropouts or withdrawals (Al-
Mutairi 2014; Chen 2013a; Del Giglio 2012; Guida 2014; Jensen 2013;
Li 2015).

Selective reporting

Chen 2013a only reported one outcome, 'severity of psoriasis' and
we rated it at high risk of selective reporting bias. All other nine trials
reported all planned outcomes and we rated them at low risk of
reporting bias.

Other potential sources of bias

There was insufficient information to assess whether an important
risk of other bias existed in the included trials.

Effects of interventions

See: Summary of findings for the main comparison Dietary
intervention compared to usual care for treating psoriasis;
Summary of findings 2 Dietary intervention and exercise
programme compared to information only for treating psoriasis

Our prespecified outcomes were as follows:

« Primary outcomes
o Severity of psoriasis

o Adherence to the intervention
» Secondary outcomes

o Quality of life

o Timeto relapse

o Reduction in comorbidities

As shown in Table 3, the included trials did not report all the
review's prespecified primary and secondary outcomes.

Dietary intervention (strict caloric restriction) versus usual
care

See Summary of findings for the main comparison.

Primary outcome 1. Severity of psoriasis

Six included trials on dietary intervention (strict caloric restriction)
reported the outcome 'severity of psoriasis' (Al-Mutairi 2014; Del
Giglio 2012; Gisondi 2008; Guida 2014; Jensen 2013; Kimball 2012).
We merged data from the Ornish Diet and South Beach Diet groups
in Kimball 2012.

Compared to the control group, the dietary intervention group did
not have a significantly greater chance of achieving PASI 75 at week
12 (RR 1.67, 95% Cl 0.59 to 4.73; 1 trial, 30 participants), but did
at week 24 (RR 1.66, 95% Cl 1.07 to 2.58; 1> = 57%; 2 trials, 323
participants; low-quality evidence; Analysis 1.1). The NNTB was 3
(95% Cl1 3 t0 6).

Thedietary intervention group had a significantly greater reduction
in the PASI score than the control group at week 16 (MD -2.00, 95%
Cl -3.94 to -0.06; 1 trial, 60 participants) and week 24 (MD -3.71,
95% Cl -6.80 to —0.62; I* = 82%; 3 trials, 139 participants; very low-
quality evidence; Analysis 1.2).

Compared to the control group, the dietary intervention group also
had a significantly greater reduction in BSA at week 24 (MD -6.06,
95% CI -8.56 to —3.56; 1 trial, 262 participants; moderate-quality
evidence; Analysis 1.3).

Primary outcome 2. Adherence to the intervention

Asshownin Analysis 1.4, fourincluded trials on dietary intervention
provided data on the number of participants who completed the
trials, which were used for calculating the outcome 'adherence to
the intervention' (Kimball 2012; Gisondi 2008; Guida 2014; Jensen
2013). We found no significant differences in adherence to the trial
intervention between the dietary intervention and control groups
at week 12 (RR 1.17, 95% Cl 0.65 to 2.09; 1 trial, 30 participants;
moderate-quality evidence), week 16 (RR 1.04, 95% CI 0.86 to 1.25;
1 trial, 60 participants; moderate-quality evidence), and week 24
(RR 1.26,95% CI 0.76 to 2.09; I> = 80%j; 2 trials, 60 participants; low-
quality evidence). A high statistical heterogeneity existed across the
two trials that followed their participants up to 24 weeks (Gisondi
2008; Guida 2014), but we did not carry out a subgroup analysis
due to the low number of trials. In Gisondi 2008, four out of 31
participants in the dietary group dropped out due to the adverse
effects caused by ciclosporin, compared to 14 out of 30 in the
control group, with 10 due to unsatisfactory efficacy and four due
to the adverse effects of ciclosporin. Guida 2014 lost four out of
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22 participants per group to follow-up for inadherence to drug
therapy.

Kimball 2012 reported no adverse events in any of the three groups.
No other trial apart from Gisondi 2008 assessed adverse events.

Secondary outcome 1. Quality of life

Two trials on dietary intervention provided data on the outcome
'quality of life' (Guida 2014; Jensen 2013). As shown in Analysis
1.5, the dietary intervention group achieved a significantly greater
reduction (improvement) in DLQI score than the control group at
week 16 (MD -2.00, 95% Cl —3.66 to —0.34; 1 trial, 60 participants)
and month 6 (MD -12.20, 95% Cl -13.92 to -10.48; 1 trial, 36
participants; moderate-quality evidence). As shown in Analysis 1.5,
onlyin the dietary group at month 6 did the mean reduction in DLQI
score (MD-14.4+1.9) achieve aminimally important difference of 5.

Secondary outcome 2. Time to relapse

None of the included trials assessed this outcome.

Secondary outcome 3. Reduction in comorbidities
Reduction in obesity

Five included trials on dietary intervention reported the change
in body weight (Al-Mutairi 2014; Del Giglio 2012; Gisondi 2008;
Guida 2014; Jensen 2013). As shown in Analysis 1.6, the dietary
intervention group achieved a significantly greater reduction in
body weight than the control group at week 16 (MD -15.40, 95%
Cl -18.45 to -12.35; 1 trial, 60 participants) and week 24 (MD
-10.04, 95% Cl —15.61 to —4.48; 1> = 98%); 4 trials, 401 participants;
very low-quality evidence). As to the latter comparison, the high
statistical heterogeneity arose from the Kuwaiti Al-Mutairi 2014
trial, associated with a greater reduction in body weight than the
other three Italian trials (Del Giglio 2012; Gisondi 2008; Guida 2014).

Three included trials on dietary intervention assessed the change
in BMI (Del Giglio 2012; Guida 2014; Jensen 2013). As illustrated in
Analysis 1.7, the dietary intervention group showed a significantly
greater reduction in BMI than the control group at week 16 (MD
-5.00, 95% Cl -5.83 to —4.17; 1 trial, 60 participants) and week 24
(MD -4.65, 95% Cl -5.93 to —3.36; 1> = 7%; 2 trials, 78 participants;
moderate-quality evidence).

Four included trials on dietary intervention examined the change
in waist circumference (Al-Mutairi 2014; Gisondi 2008; Guida 2014;
Jensen 2013). Due to zero values in the control group, we did
not include Al-Mutairi 2014 and Gisondi 2008 in the meta-analysis
as the mean difference was not estimable for these two trials.
As demonstrated in Analysis 1.8, the dietary intervention group
obtained a significantly greater reduction in waist circumference at
week 16 (MD -11.50, 95% CI1 -13.99 to -9.01; 1 trial, 60 participants)
and week 24 (MD -12.00, 95% Cl -17.27 to -6.73; 1 trial, 36
participants; low-quality evidence).

Reduction in blood lipids

As shown in Analysis 1.9, four included trials assessed the change
in the serum levels of total cholesterol (Al-Mutairi 2014; Gisondi
2008; Guida 2014; Jensen 2013). The dietary intervention group
achieved a significantly greater reduction in total cholesterol than
the control group at week 16 (MD -0.44, 95% CI -0.49 to -0.39;
1 trial, 60 participants; low-quality evidence) and at week 24 (MD
-0.55,95% Cl-1.08 to —0.01; 1? = 78%j; 3 trials, 359 participants; low-

quality evidence). The high statistical heterogeneity in the latter
arose from the Kuwaiti Al-Mutairi 2014 trial with a greater reduction
in total cholesterol levels than the other two Italian trials (Gisondi
2008; Guida 2014).

The same four included trials (Al-Mutairi 2014; Gisondi 2008;
Guida 2014; Jensen 2013), examined the change in the serum
levels of triglyceride (Analysis 1.10). Similar to the change in total
cholesterol, the dietary intervention group achieved a significantly
greater reduction in triglyceride than the control group at week
16 (MD -0.34, 95% Cl -0.38 to —0.30; 1 trial, 60 participants; low-
quality evidence). However, there were no significant differences
in the change in the serum levels of triglyceride between the
two groups at week 24 (MD -0.32, 95% Cl -1.09 to 0.44; I*> =
82%; 3 trials, 359 participants; low-quality evidence). The high
statistical heterogeneity in the latter arose from the Guida 2014 trial
with a significant reduction in triglyceride levels, compared to no
significant change in the other two trials (Al-Mutairi 2014; Gisondi
2008).

Dietary intervention and exercise programme versus
information only

Only one trial compared combined dietary intervention and
exercise programme against only giving information about the
utility of reducing weight in improving psoriasis (Naldi 2014). See
Summary of findings 2.

Primary outcome 1. Severity of psoriasis

As shown in Analysis 2.1, when compared to information only,
the combination of dietary intervention and exercise programme
might not have increased PASI 75 response at week 16 (RR 1.28,
95% ClI 0.83 to 1.98; 1 trial, 303 participants; moderate-quality
evidence). As to two other unprespecified outcomes, combined
dietary intervention and exercise programme might have increased
PASI 50 response (RR 1.45, 95% Cl 1.11 to 1.91; 1 trial, 303
participants; low-quality evidence), with NNTB of 7 (95% Cl 4 to 25);
but did not significantly increase PASI 100 response (RR 1.57,95%Cl
0.88 t0 2.83; 1 trial, 303 participants; low-quality evidence) at week
16.

Primary outcome 2. Adherence to the intervention

The number of participants who completed the trial was used
for calculating adherence to the intervention. No significant
differences in adherence existed between the diet and exercise
group and the information only group at week 16 (RR 0.95, 95% ClI
0.89 to 1.01; 1 trial, 303 participants; moderate-quality evidence:
Analysis 2.2).

Secondary outcome 1. Quality of life

None of the included trials assessed this outcome.

Secondary outcome 2. Time to relapse

None of the included trials assessed this outcome.

Secondary outcome 3. Reduction in comorbidities
Reduction in obesity

The diet and exercise group probably had a significantly greater
reduction in BMI (median 3.0, interquartile range (IQR) 5.2) than
the information only group (median 1.9, IQR 3.6) (P = 0.002, Mann-
Whitney U test; moderate-quality evidence). Also, the reduction in
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body weight was probably greater in the diet and exercise group
(median 3.0, IQR 4.5) than in the information only group (median
1.7, IQR 3.0) (P < 0.001, Mann-Whitney U test; moderate-quality
evidence). Moreover, the reduction in waist circumference was
probably greaterin the diet and exercise group (median 3.0, QR 5.0)
than in the information only group (median 2.0, IQR 3.5; moderate-
quality evidence).

Walking exercise combined with continuous health education
versus control

Primary outcome 1. Severity of psoriasis

None of the included trials assessed this outcome.

Primary outcome 2. Adherence to the intervention

None of the included trials assessed this outcome.

Secondary outcome 1. Quality of life

None of the included trials assessed this outcome.

Secondary outcome 2. Time to relapse

One trial (Li 2015), assessed the effect of walking exercise with
continuous health education in reducing the flares of psoriasis.
Li 2015 did not directly report the outcome 'time to relapse’, but
reported the proportion of participants whose psoriasis did not
recur. The intervention group was probably less likely to flare than
the control group over a three-year period (88% versus 34%; P <
0.0001; moderate-quality evidence). We downgraded our quality
judgement for this trial by one level due to trial limitations,
as participants were not blinded and it was unclear if outcome
assessment was blinded and if allocation was concealed.

Secondary outcome 3. Reduction in comorbidities

None of the included trials assessed this outcome.

Educational programme versus control (no education
programme)

Two trials (Bostoen 2012; Chen 2013a), examined the effects of
an education programme promoting a healthy lifestyle. One trial
(Bostoen 2012), compared an education programme combined
with medical therapy with medical therapy only. Another trial
assessed the effect on psoriasis of general instructions on diet,
smoking cessation and alcohol abstinence against usual nursing
care (Chen 2013a).

Primary outcome 1. Severity of psoriasis

We are uncertain whether the intervention and control groups in
Bostoen 2012 differed in the reduction in the PASI score at three, six,
and nine months into the trial. At six months: MD -3.4 (95% Cl -7.34
to 0.54; 1 trial, 21 participants; downgraded to very low-quality
evidence due to high risk of performance and attrition biases and
imprecision; Analysis 3.1). The experimental and control groups
in Chen 2013a may not differ in the proportion of participants
achieving at least 60% reduction in BSA (RR 1.17, 95% CI 0.97 to
1.40; 1 trial, 132 participants; downgraded to low-quality evidence
due to high risk of reporting bias and imprecision; Analysis 3.2).

Primary outcome 2. Adherence to the intervention

In Bostoen 2012, the number of participants who completed the
trial was used for calculating adherence to the intervention. At

three months when the 12-week education programme ended,
there were six (40%) dropouts in the intervention group and one
(7%) dropout in the control group (RR 0.65, 95% CI 0.42 to 1.00; P =
0.080 from Fisher's exact test; 1 trial, 29 participants; downgraded
to very low-quality evidence due to high risk of performance and
attrition biases and imprecision; Analysis 3.3).

Secondary outcome 1. Quality of life

The intervention and control groups in Bostoen 2012 might not
have differed in the reduction in the DLQI score at three, six, and
nine months into the trial (1 trial, 22 participants; downgraded to
low-quality evidence due to high risk of performance and attrition
biases; Analysis 3.4). Similarly, the two groups might have not
differed in the reduction in the PDI score at three, six, and nine
months into the trial (1 trial, 22 participants; downgraded to low-
quality evidence due to high risk of performance and attrition
biases; Analysis 3.5). The two groups might not have differed in
the reduction in the Skindex 29 score, but the trial authors did
not provide relevant numerical data (downgraded to low-quality
evidence due to high risk of performance and attrition biases).

Secondary outcome 2. Time to relapse

None of the included trials assessed this outcome.

Secondary outcome 3. Reduction in comorbidities

None of the included trials assessed this outcome.
DISCUSSION

Summary of main results

In this systematic review we included 10 RCTs with 1163
participants. All trials except for Bostoen 2012, Chen 2013a and Li
2015 were limited to obese participants.

« Six trials (Al-Mutairi 2014; Del Giglio 2012; Gisondi 2008; Guida
2014; Jensen 2013; Kimball 2012), examined the effects of
dietary intervention (low-calorie diet, with or without drug
therapy) versus usual care (drug therapy alone, no dietary
interventions, no dietetic recommendations, or instruction to
continue eating ordinary, healthy foods).

« Onetrial (Naldi2014), assessed a combined dietary intervention
and exercise programme versus information only (about the
utility of reducing weight for improving the clinical control of
psoriasis).

« Another trial (Li 2015), assessed a walking exercise and
continuous health education programme versus a control group
receiving no intervention.

« Finally, two trials (Bostoen 2012; Chen 2013a), included
education programmes promoting healthy lifestyle versus usual
care (usual nursing care including psychological guidance and
care, explanation and education of disease-related knowledge,
planning of activities and rest, and skin care; Chen 2013a) or
medical therapy alone; Bostoen 2012).

Evidence showed that when compared against usual care, dietary
intervention (strict caloric restriction) may reduce the severity of
psoriasis (based on a 75% or greater improvement from baseline
in the PASI 75 (low-quality evidence from two trials in 323
participants, assessment at 24 weeks)). With assessment between
24 weeks and six months, dietary intervention probably both
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improves quality of life (based on the DLQI score; moderate-quality
evidence from one trial in 36 participants) and reduces the BMI
(moderate-quality evidence from two trials in 78 participants). See
Summary of findings for the main comparison.

Moderate-quality evidence from one trial in 303 participants,
assessed at 16 weeks, showed that when compared with
information only, combined dietary intervention and exercise
probably improves psoriasis severity (assessed using PASI 75),
but the 95% confidence interval indicates that the combined
intervention may also make little or no difference, and probably
leads to a greater reduction in BMI. For this comparison, there were
no data on quality of life. See Summary of findings 2.

None of the included trials measured time to relapse. We found
no trials assessing interventions for alcohol abstinence or smoking
cessation. The evidence reviewed is generally limited to obese
people; only three trials assessed the general population.

Adherence to the trial intervention may be greater with dietary
intervention than usual care, but the 95% confidence interval
indicates that dietary intervention may also make little or no
difference (low-quality evidence from two trials in 105 participants;
outcome assessed between 24 weeks and six months). Adherence
probably does not differ between those receiving information
only or those on a combined dietary intervention and exercise
programme (moderate-quality evidence from one trial in 303
participants; outcome assessed at 16 weeks). Participants generally
adhered well to the lifestyle interventions assessed in the review.

Overall completeness and applicability of evidence

We did not find enough evidence to address fully all of the
objectives of the review: to assess the effects of lifestyle changes for
psoriasis, including weight reduction, alcohol abstinence, smoking
cessation, dietary modification, exercise, and other lifestyle change
interventions.

The available evidence (10 trials) is limited to dietary intervention
with (one trial) or without (six trials) an exercise programme,
walking exercise combined with continuous health education,
and the effects of an education programme promoting a healthy
lifestyle. There were no trials that directly compared diet
intervention alone versus a combined dietary intervention and
exercise programme. Only one trial (Kimball 2012), compared the
effects of two dietary interventions against no dietary intervention.
Thereis a lack of evidence comparing the effects of different dietary
interventions. Also, there is a lack of trials comparing the effects of
different exercise programmes (for example, walking and jogging)
in treating psoriasis.

Only one trial evaluated the effects of walking exercise combined
with continuous health education, but it did not assess any of
our outcomes of interest. Just two trials examined the effects
of an education programme promoting a healthy lifestyle, and
they provided mainly very low-quality evidence for the outcomes
assessed, meaning we are uncertain of their results. We found
no trials on a number of lifestyle changes, including alcohol
abstinence, smoking cessation, coping with stress, and non-
sedentary lifestyle.

None of the included trials assessed the outcome 'Time to relapse’.
Psoriasis severity and treatment adherence were the most reported
outcomes (reported by three quarters of the trials), but the quality

of the evidence underlying these outcomes was mixed (very low
to moderate). Thus, we could not be conclusive. Participants' BMI
was the most commonly assessed comorbidity (reported in two
trials), but one trial also reported change in body weight, waist
circumference, and serum levels in cholesterol and triglyceride.
Half of the trials assessed quality of life but evidence quality was
low to moderate.

All of the trials assessing dietary intervention with or without
exercise included obese participants only, which means most of the
evidence is limited to this population (only three trials included
the general population). It is unclear if dietary intervention with or
without an exercise programme is effective in non-obese people
with psoriasis.

Furthermore, most trials assessing dietary interventions with or
without an exercise programme only included participants with
moderate to severe psoriasis (Al-Mutairi 2014; Del Giglio 2012;
Gisondi 2008; Kimball 2012; Naldi 2014). (The Jensen 2013 trial
included participants with mild to moderate psoriasis (median PASI
score 5.4; IQR 3.8 to 7.6) and showed that dietary intervention was
effective in this population as well.) The severity of psoriasis was
mild among participants included in Bostoen 2012. There were
no data regarding the severity of psoriasis in Chen 2013a and Li
2015. The available evidence is mainly applicable to chronic plaque
psoriasis as most trials only included participants with this type of
psoriasis.

Except for two trials (Jensen 2013; Li 2015), there was a lack of data
post-24 weeks; hence, we are uncertain if the benefits and harms of
the interventions found will remain.

Quality of the evidence

We rated the quality of the body of evidence moderate to low for
most outcomes, but there were a few results which we rated very
low quality.

Trial limitations

The risk of bias of the included trials varied from low to high
(Figure 3). As illustrated in Figure 2, a high risk of bias most
frequently appeared in the 'blinding of participants and personnel'
and 'incomplete outcome data' Based on the intrinsic limitation
of dietary instructions with or without an exercise programme,
blinding of participants was impossible and might have affected
subjective outcome assessment, for example, DLQI in four trials
(Bostoen 2012; Guida 2014; Jensen 2013; Kimball 2012). Loss to
follow-up exceeded 20% in Bostoen 2012, Gisondi 2008 and Kimball
2012. The loss to follow-up rate differed between the experimental
and control groups in Gisondi 2008 and Naldi 2014. Chen 2013a
reported only one outcome 'severity of psoriasis' and thus we rated
it at high risk of selective reporting bias. These high risks of bias led
to downgrading for many outcomes (Summary of findings for the
main comparison; Summary of findings 2).

Imprecision

The sample size of the included trials was mostly small and the
number of events was limited, but we did not downgrade for
imprecision as the trials met the optimal information size.
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Inconsistency of the results

The direction of intervention effects was consistent across the
outcomes except for the change in the levels of triglyceride. Jensen
2013 showed a significant reduction in the levels of triglyceride
in the dietary intervention group at week 16, but the data from
three other trials (Al-Mutairi 2014; Gisondi 2008; Guida 2014),
found no significant differences in the change of triglyceride levels
between the dietary intervention group and control group at week
24. We downgraded two outcomes for inconsistency (PASI 75
and adherence) in Summary of findings for the main comparison
because the |2 statistic values were high.

Indirectness of evidence

We found no indirect evidence for this review. The participants
were allowed to receive concomitant systemic treatments and
phototherapy, which met the clinical practice setting where
patients may receive various treatments at the same time.

Publication bias

No primary outcome had data from 10 trials or more. Thus, we did
not use funnel plots to detect publication bias.

Potential biases in the review process

We conducted this review following the a priori protocol (Chi
2015b). As shown in Electronic searches, we conducted a
systematic search of databases including Chinese and a Taiwanese
databases. We also scanned the references of included trials
and enquired if the trial authors were aware of any relevant
unpublished data. We did notimpose any limitation on language or
publication status. Therefore, our search is unlikely to have missed
relevant important trials. Although we made some departures
from the protocol (see Differences between protocol and review),
these changes are unlikely to introduce biases. We did not make
a posteriori decisions about the analysis or investigation of
heterogeneity after obtaining the data.

Chen 2013a only reported one outcome. However, the authors did
not provide a correspondence email address and thus we were
unable to contact them for further unreported data. As shown
in Table 2, we contacted other trial authors but only a few of
them replied. If the trial authors had provided unreported data
and imprecision was thus mitigated, we could have upgraded the
quality of the body of evidence.

Agreements and disagreements with other studies or
reviews

We have only found two other reviews on a similar topic for
this review (Upala 2015; Ford 2018). One systematic review
assessed the effect of weight loss intervention on the severity of
psoriasis (Upala 2015). The conclusion agrees with our review,
indicating that weight loss interventions are effective in reducing
the severity of psoriasis in obese people. However, the review
included a trial on people with psoriatic arthritis (Di Minno
2014), and did not separate combined diet intervention and
exercise programme (Naldi 2014) from the meta-analysis. The other
systematic review aimed to provide dietary recommendations for
adults with psoriasis or psoriatic arthritis, or both, from the Medical
Board of the US National Psoriasis Foundation (Ford 2018). They
strongly recommend dietary weight reduction with a hypocaloric

diet in overweight and obese people with psoriasis, which is
consistent with our conclusions.

The clinical benefits of dietary intervention with or without an
exercise programme is compatible with the theory that weight
reduction and exercise improve body composition and reduce
the amounts of adipose tissue that potentiates inflammation (Al-
Mutairi 2014). The lack of consistent evidence in the reduction
in triglycerides associated with dietary intervention suggests
that hypertriglyceridaemia in people with psoriasis may be
associated with factors other than inflammation, for example,
congenital defect in lipid metabolism. A genetic trial has found
that people with psoriasis frequently had common genetic variants
predisposing to hyperlipidaemia (Lu 2013).

AUTHORS' CONCLUSIONS

Implications for practice

The body of evidence regarding the effects of lifestyle changes for
treating psoriasis is limited, with a number of key interventions
not assessed by any included trial, such as alcohol abstinence or
smoking cessation. Most trials reported our primary outcomes, but
evidence quality was variable, ranging from very low to moderate.

The evidence in our review demonstrates that compared with
usual care, dietary intervention (strict caloric restriction) may
reduce psoriasis severity in obese people (low-quality evidence)
and probably improves quality of life and reduces body-mass index
(BMI) (moderate-quality evidence).

When compared with information only, combined dietary
intervention and exercise probably leads to a greater reduction
in BMI, but with no difference in treatment adherence (moderate-
quality evidence). For this comparison, there were no data
on quality of life. The combined treatment probably improves
psoriasis severity (moderate-quality evidence), but the 95%
confidence interval indicates that the combined intervention may
also make little or no difference. Similarly, treatment adherence
may be greater with dietary intervention than usual care, but for
the same reason it may also make little or no difference (low-quality
evidence). The lifestyle interventions assessed in the review were
largely well-adhered to by the participants.

Implications for research
Interventions and comparators

More trials are needed to provide evidence for the following
questions.

« Whether dietary intervention with or without an exercise
programme versus usual care is effective in non-obese people
with psoriasis?

« Whether additive exercise programme is better than dietary
intervention alone in treating psoriasis?

« What are the effects of different dietary interventions (for
example, vegetarian diet versus ketogenic diet) in treating
psoriasis?

« What are the effects of different exercise programmes (for
example, walking and jogging) in treating psoriasis? The
comparisons could be one exercise programme versus another
or sedentary lifestyle.
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« Whether the time to relapse prolongs in people who receive
dietary intervention with or without exercise programme when
compared to usual care?

« Whether other lifestyle changes (for example, strict smoking
cessation, alcohol abstinence programme, coping with stress,
and non-sedentary lifestyle) are effective in treating psoriasis
when compared to usual care?

Participants

To date only one trial (Jensen 2013), has examined the effects of
dietary intervention in people with mild to moderate psoriasis.
More trials including participants with mild psoriasis are warranted
to confirm the benefits of dietary intervention with or without
an exercise programme in this population. Moreover, inclusion
of non-obese people with psoriasis in future trials will answer
whether dietary intervention with or without exercise programme
is effective in this population with psoriasis.

Outcomes

The length of follow-up in future trials should be at least 24 weeks
and may be extended to one year or longer to examine the outcome
'Time to relapse'. Future trials should report participants' severity
of psoriasis and adherence and trial authors should consult the

Cochrane Skin Core Outcomes Set Initiative (CS-COUSIN 2019) to
check for any core outcome measures.

Loss to follow-up exceeded 20% in three trials; future trials should
routinely incorporate various measures to minimise dropouts.
Where practical, trials should be double-blinded to reduce
performance and detection bias.

In addition, the effects of lifestyle changes for treating other skin
conditions, not just psoriasis, should be assessed. For example,
obesity has been associated with an increased prevalence of atopic
dermatitis (Zhang 2015); therefore, the effects of weight reduction
on the severity of atopic dermatitis should be examined.
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Methods
2012-Feburary 2013

A parallel RCT on the effects of dietary intervention in treating psoriasis, conducted from February

Participants Inclusion criteria

« Overweight or obese patients (BMI = 25 but < 35) > 18 years having moderate-severe psoriasis who
were being treated with biologic therapy qualified for inclusion in this trial. It was also ensured that
the treatment given for psoriasis was not modified in the past 3 months before entering into the trial.

Exclusion criteria

« Pregnant women, breastfeeding mothers, severe cardiac, renal or hepatic illness, hypothyroidism, or
any other systemic disease that could lead to obesity, medical treatment for weight reduction and
significant weight loss in the past 3 months.

Atotal of 262 participants (93 men and 169 women) were randomised in 1:1 ratio, with 131 allocated to
the diet intervention group and 131 to control group. The mean age of participants was 46.9 + 6.4 years.
The baseline BMI was 29.3 + 4.2 and 29.5 + 5.2 in the dietary intervention and control groups, respec-
tively. The baseline PASI score was 32.7 + 5.5 and 31.1 + 6.3 kg/m? in the dietary intervention and con-
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Al-Mutairi 2014 (continued)

trol groups, respectively. The participants' psoriasis duration was 19.2 + 9.2 years in the diet interven-
tion group and 18.9 + 8.9 years in the control group.

Interventions

Intervention group

« Low calorie diet.

« Thedietary intervention was in the form of caloric restriction, calculated according to the resting en-
ergy outflow planned by a dietitian for each of the selected participants.

« The diet was composed of fresh and boiled vegetables, rice, bread made of wheat, low caloric fruit
(like apples, oranges), a lot of water and skimmed milk and low-fat milk products.

Control group
« Nodietary interventions

All participants were advised not to make any changes in their smoking habits or daily workout during
the period of trial. All participants were treated for 24 weeks.

Co-interventions included infliximab, etanercept, adalimumab, and ustekinumab.

Outcomes « PASIT5
« BSA
« Body weight
« Waist circumference
« Total cholesterol
« Triglycerides
Outcomes assessed every 4 weeks from baseline-week 24
Notes Setting: a general hospital
Country: Kuwait
Funding source: none
Declaration of interest: none
Trial registration: not known; probably not done
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Quote: "They were randomised in 1:1 ratio into two groups".
tion (selection bias)
Comment: did not report methods of random sequence generation
Allocation concealment Unclear risk Did not report relevant details
(selection bias)
Blinding of participants Unclear risk Comment: blinding of participants was impossible due to the intrinsic limita-
and personnel (perfor- tion of dietary intervention, but this did not affect objective outcome measure-
mance bias) ment. Did not report whether the investigators were blinded
All outcomes
Blinding of outcome as- Unclear risk It was unknown whether the outcome assessors for PASI and BSA were blind-
sessment (detection bias) ed.
All outcomes
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Incomplete outcome data  Low risk No dropouts or withdrawals
(attrition bias)
All outcomes

Selective reporting (re- Low risk All the outcomes planned in the methods section of the trial report were re-

porting bias) ported.

Other bias Unclear risk There was insufficient information to assess whether an important risk of bias
existed.

Bostoen 2012

Methods A parallel RCT on the effect of an educational programme promoting healthy lifestyle in treating psoria-
sis or atopic dermatitis, conducted from Feburary 2010-2011

Participants Inclusion criteria
« Patients > 18 years with psoriasis or atopic dermatitis diagnosed confirmed by a dermatologist.
Exclusion criteria
« othersevereillnesses, psychiatric disorders and cognitive disorders

Atotal of 50 participants, including 29 with psoriasis and 21 with atopic dermatitis were recruited. Of 29
participants with psoriasis, 15 were randomised to the intervention group and 14 to the control group.
The age and sex distribution as well as the baseline BMI of the 29 participants with psoriasis was not
specified. At baseline the mean PASI score was 7.7 + 3.9, indicating mild psoriasis. The baseline PASI
score was 8.9+4.3and 7.1 £ 3.8 in the intervention and control groups, respectively.

Interventions Intervention group

« Participants assigned to the intervention group participated in the educational programme while still
receiving medical therapy.

« The 12-week educational programme consisted of 2-h sessions twice a week, including several com-
ponents:
o education on the participant's skin disease

o education on a healthy lifestyle
o application of stress-reducing techniques
o feedback.

« Thefirst partincluded an information session on the participant's skin disease given by a dermatolo-
gist, and 3 skin care sessions given by a dermatological nurse and pharmacist.

« The second part contained education on diet, responsible physical training, sleep hygiene, smoking,
substance abuse, psychodermatology and practical philosophy, given by a team of trainers: a dieti-
cian, training expert, psychiatrist, psychologist and philosopher.

+ The third part consisted of weekly physical training, yoga and mindfulness meditation taught by a
sports, yoga and mindfulness teacher.

« Thefourth and final part contained two feedback sessions with a dermatologist.
Control group
 Participants assigned to the control group received only medical therapy.

All participants were treated for 12 weeks.

Outcomes « PASI. 2 clinicians performed the assessments of disease severity at the 4 trial visits and were blinded
for randomisation.

+ Quality-of-life measures: DLQI, Skindex-29, and PDI
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BDI

Lifestyle: participants were queried monthly for changes in smoking behaviour and physical activity.
Physical activity was categorised as:
o sedentary activity (1),

o light physical activity (walking, biking) <4 h weekly (2),
o oratleast 4 h weekly (3),

o and moderate physical activity (sports) <4 h weekly (4),
o oratleast 4 h weekly (5).

Stress was examined by the Everyday Problem Checklist during 4 trial visits. Participants' stress levels
were categorised as

o low (men<6,women<4),

o normal (men 7-36, women 5-33)

o high (men =37, women = 34)

Changes in medical therapy. Participants' medical therapy was divided into topical therapy, systemic
therapy, combination of topical and systemic therapy, or no therapy. Topical therapy included corti-
costeroids with or without calcipotriol, calcineurin inhibitors, tar ointment, and hydration. Systemic
therapy included methotrexate, ciclosporin, acitretin, oral corticosteroids, and ultraviolet (UV) B. Pa-
tients were asked about changes in medical therapy monthly.

Medical consumption, i.e. costs for medication and doctor visits related to the management of the
skin disease

Cost-utility analysis: EQ-5D questionnaires were used as a standardised instrument to measure health
outcomes. For cost-utility analysis, the gain in quality-adjusted life years utility was plotted against

time, using the area under the curve approach (cost in EUR/EQ-5D gain).

There was a follow-up period of 9 months.

Notes

Setting: a university hospital
Country: Belgium

Funding source: the organisation of the educational programme was supported by unrestricted grants
from Pierre Fabre SA, Schering-Plough, Abbott, LEO Pharma and Johnson & Johnson

Declaration of interest: none.

Trial registration: NCT01077882

Risk of bias

Bias

Authors' judgement  Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "The patients were randomised (1:1) to the intervention or control
group. This procedure involved computer-generated randomisation of lists in
which allocation was indicated, and stratified by diagnosis using a block size
of two."

Comment: we considered the randomisation method adequate

Allocation concealment
(selection bias)

Low risk Quote: "Sequentially numbered envelopes were used by the investigator to as-

sign patients to the intervention or control group."

Comment: allocation was concealed

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Based on the intrinsic limitation of educational programme, blinding of partic-

ipants was impossible. Quality-of-life measure might have been affected. Per-
sonnel were blinded

Lifestyle changes for treating psoriasis (Review)
Copyright © 2019 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

30



= 3 Cochrane
st g Library

Trusted evidence.
Informed decisions.
Better health. Cochrane Database of Systematic Reviews

Bostoen 2012 (Continued)

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk Quote: "Two clinicians performed the assessments of disease severity at the
four study visits and were blinded for randomisation."

Comment: outcome assessment was blinded

Incomplete outcome data
(attrition bias)
All outcomes

High risk There were 6 (40%) dropouts in the intervention group and 1 (7%) dropout in
the control group. In the intervention group, 1 (7%) was excluded from analy-
sis because the condition deteriorated severely due to stress caused by work-
place bullying.

Selective reporting (re-
porting bias)

Low risk All the outcomes planned in the protocol (clinicaltrials.gov/ct2/show/
NCT01077882) were reported

Other bias Unclear risk There was insufficient information to assess whether an important risk of bias
existed.
Chen 2013a
Methods A parallel RCT on the effect of an educational programme promoting healthy lifestyle in treating psoria-

sis, conducted from March 2010-Feburary 2012

Participants

Inclusion criteria

« People diagnosed as having psoriasis, provided informed consent, being sane and able to receive
health education either alone or with the company of family.

Atotal of 132 participants (including 73 men and 59 women) were randomised in 1:1 ratio, with 66 al-
located to the experimental group and 66 to the control group. There were 77 participants aged 18-49
years and 55 aged 50-78 years. No data on the psoriasis severity and BMI were reported.

Interventions

Intervention group

« In addition to the usual nursing care provided in the control group, instructions were given by com-
munication using audiovisual materials and text message reminders, including:
o increased intake of protein, fruits, and vegetables

o smoking cessation and alcohol abstinence, avoidance of spicy food and seafood
Control group

« Usual nursing care including psychological guidance and care, explanation and education of dis-
ease-related knowledge, planning of activities and rest, and skin care

Outcomes

The response was evaluated by using the following criteria: cleared (clearance > 90%), very effective
(clearance > 60% to < 90%), effective (clearance > 30% to < 60%), and ineffective (clearance <30%, no
change, or worsened). However, the trial authors did not specify when the outcome assessment was
done.

Notes

Setting: a university hospital
Country: China

Funding source: not reported
Declaration of interest: not reported

Trial registration: not known; probably not done

Risk of bias
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Bias

Authors' judgement  Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "The patients were randomly allocated to two groups".

Comment: did not report methods of generating random sequence

Allocation concealment Unclear risk Did not report relevant details
(selection bias)
Blinding of participants Unclear risk Comment: based on the intrinsic limitation of dietary instructions, blinding

and personnel (perfor-
mance bias)
All outcomes

of participants was impossible but objective outcome assessment would not
have been influenced. Did not report whether the investigators were blinded

Blinding of outcome as- Unclear risk Unknown whether the outcome assessors for PASI and BSA were blinded.

sessment (detection bias)

All outcomes

Incomplete outcome data  Low risk No dropouts or withdrawals

(attrition bias)

All outcomes

Selective reporting (re- High risk Only one outcome 'severity of psoriasis' was reported

porting bias)

Other bias Unclear risk There was insufficient information to assess whether an important risk of bias
existed.

Del Giglio 2012

Methods

A parallel RCT on the effects of dietary intervention in treating psoriasis

Participants

Inclusion criteria

» Patients = 18 years with moderate-severe psoriasis and a BMI = 30 and without psoriatic arthritis, who
were treated with methotrexate and had obtained a reduction in psoriasis severity of at least 75%
(PASI 75) for the 12 weeks before enrolling into the trial

Exclusion criteria
« Othertypesof psoriasis (guttate, erythrodermic, and pustular psoriasis) and severe obesity (BMI > 35)

Atotal of 42 participants (26 men and 16 women) were randomised, with 22 in the dietary intervention
group and 20 in the control group. The mean age in the intervention and control group was 61.0 + 10.0
and 58.0 + 9.4 years. The PASI score at enrolment was 1.1 + 1.3 and 0.8 + 0.9 in the dietary intervention
and control groups, respectively. The baseline BMI was 31.9 + 0.6 and 30.9 + 2.3 kg/m? respectively. The
participants' psoriasis duration was 15.0 + 3.0 years in the diet intervention group and 13.0 + 5.0 years
in the control group.

Interventions

Intervention group

+ Low-calorie diet administered by a dietitian.

« The low-calorie diet was designed to achieve a loss of 5%-10% of initial body weight. The caloric re-
striction was 500 kcal below the resting energy expenditure, as evaluated by the Harris-Benedict equa-
tion.

« Intervention group participants received a balanced diet scheme, based on a caloric intake reduction
related to BMI and sex (range: 1200-1500 kcal/d for women, 1300-1600 kcal/d for men).
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Control group
« Did not receive any dietetic recommendation

All participants were treated for 24 weeks.

Outcomes « PASI

» Body weight

« BMI

These outcomes were measured at week 24 (primary end point) and week 36 (final analysis)
Notes Setting: a university hospital

Country: Italy

Funding source: not reported

Declaration of interest: none

Trial registration: registered at clinicaltrials.gov as NCT01439425
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Quote: "Randomization was performed with the use of computer generated
tion (selection bias) random numbers and block size of 4 subjects.”

Comment: we considered randomisation method adequate
Allocation concealment Unclear risk Did not report relevant details
(selection bias)
Blinding of participants Unclear risk Comment: blinding of participants was impossible due to the intrinsic limita-
and personnel (perfor- tion of dietary instructions, but this would not affect objective outcome as-
mance bias) sessment. Did not report whether the investigators were blinded
All outcomes
Blinding of outcome as- Low risk Quote: "The dermatologist who performed the PASI scoring was unaware of
sessment (detection bias) the randomisation assignment."
All outcomes
Comment: outcome assessment was blinded

Incomplete outcome data  Low risk No dropouts or withdrawals
(attrition bias)
All outcomes
Selective reporting (re- Low risk All the outcomes planned in the protocol (clinicaltrials.gov/ct2/show/
porting bias) NCT01439425) were reported.
Other bias Unclear risk There was insufficient information to assess whether an important risk of bias

existed.

Gisondi 2008

Methods

A parallel RCT on the effects of dietary intervention in treating psoriasis
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Gisondi 2008 (continued)

Participants

Inclusion criteria

« Patients were eligible if they were > 18 years, had active but clinically stable plaque psoriasis involving
>10% of the BSA and a PASI score > 10, and a BMI (kg/m?) > 30 but <45

Exclusion criteria

« Psoriasis (guttate, erythrodermic, and pustular psoriasis); uncontrolled hypertension; severe conges-
tive heart failure; renal and liver impairment; active or chronic severe infections, including HIV, he-
patitis B and C and latent TB; previous or active malignancies; previous treatment with cyclosporine;
phototherapy; or any systemic or topical therapy for psoriasis within the 4 weeks before enrolment.
Pregnant or lactating women were also excluded.

61 participants (30 men and 31 women) were enrolled, with 30 randomised to the dietary intervention
group and 31 to the control group. The mean age was 52.3 + 14.5 years in the intervention group and
50.9 + 10.5 years in the control group. The baseline PASI score was 15.1 + 5.3 and 14.1 + 6.4 in the di-
etary intervention and control groups, respectively. The baseline BMI was 34.0 £ 4.9 and 33.4 + 3.6 kg/
m? in the dietary intervention and control groups, respectively. The participants' psoriasis duration
was 19 + 12 years in the diet intervention group and 20 + 12.5 years in the control group.

Interventions

Intervention group

« Ciclosporin (2.5 mg/kg/d) combined with a low-calorie diet administered by a dietitian (women
1200-1500 kcal/d; men 1300-1500 kcal/d)

+ Calorie intake consisted of 60% carbohydrates, 25% fat, and 15% protein.
 Participants were advised to eat 3 meals/d (breakfast, lunch, and dinner).

« Fruitjuices, especially grape fruit and orange juice, were excluded because of their possible interac-
tion with cyclosporine. Alcohol beverages were also excluded. The only beverage allowed was water.

Control group
« Ciclosporin (2.5 mg/kg/d) alone

All of the participants were also encouraged to perform moderate physical exercise for 40 min, 4 times/
week

The treatment period was 24 weeks.

Outcomes « PASIT5
« PASI50
« Premature withdrawal
« Body weight
« Laboratory data including: white blood cells, haemoglobin, aspartate aminotransferase, alanine
aminotransferase, creatinine, total cholesterol, high-density lipoprotein (HDL) cholesterol, triglyc-
eride, uric acid, folic acid, homocysteine, and C-reactive protein
The above outcomes were measured at baseline and week 24.
Notes Setting: a university hospital
Country: Italy
Funding source: the Ministero della Salute and the Ministero dell' Istruzione, Universita' e Ricerca Sci-
entifica (Programmi di Ricerca Scientifica di Rilevante Interesse Nazionale)
Declaration of interest: not reported
Trial registration: registered at Clinicaltrials.gov as NCT00512187
Risk of bias
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Bias

Authors' judgement

Support for judgement

Random sequence genera-  Low risk Quote: "Randomization was performed with the use of computer-generated

tion (selection bias) random numbers and block size of 4 patients."

Comment: we considered randomisation method adequate

Allocation concealment Unclear risk Did not report relevant details

(selection bias)

Blinding of participants Unclear risk Quote: "The study was investigator blinded, i.e. the dermatologist who per-

and personnel (perfor- formed the PASI scoring was unaware of the randomisation assignment."

mance bias)

All outcomes Comment: blinding of participants was impossible due to the intrinsic limita-
tion of dietary instructions, but it was unclear if premature withdrawal was af-
fected.

Blinding of outcome as- Low risk Quote: "The study was investigator blinded, i.e. the dermatologist who per-

sessment (detection bias) formed the PASI scoring was unaware of the randomisation assignment."

All outcomes
Comment: outcome assessment was blinded

Incomplete outcome data  High risk Quote: "Withdrawal from the study rate was also significantly different be-

(attrition bias) tween the groups. In particular, 4 patients in the intervention group (13.3%)

All outcomes dropped out of the study...compared with 14 patients (45.1%) in the control
group...(P <0.001)."

Comment: significant differences in withdrawal between groups

Selective reporting (re- Low risk All the outcomes planned in the protocol (clinicaltrials.gov/ct2/show/

porting bias) NCT00512187) were reported.

Other bias Unclear risk There was insufficient information to assess whether an important risk of bias
existed.

Guida 2014
Methods A parallel RCT on the effects of dietary intervention in treating psoriasis, enrolling participants from

April 2007-March 2008

Participants

Inclusion criteria

. Patients with BMI > 30 kg/m?, aged > 18 years with a clinical diagnosis of plaque-type psoriasis, mild-
severe psoriasis that was clinically stable for at least 5 months, and no change in psoriasis therapies

for at least 5 months.

Exclusion criteria

+ Patients with diabetes, malignancy, history of food intolerance or autoimmune disorders, and those
who were non-collaborative were excluded

Atotal of 44 participants (32 men and 12 women) were randomised in 1:1 ratio, with 22 to each group.
Atotal of 18 participants per group completed the trial. Four participants per group were lost at the 6-
month follow-up for poor compliance to the drug therapy. The mean age of the participants was 52.18

+11.12 years. The mean
group, respectively. The

baseline PASI score was 7.7 + 3.7 and 8.9 + 3.9 for the intervention and control
mean BMI was 33.4 + 3.4 and 31.0 + 2.6 kg/m? for the two groups, respectively.

Interventions

Intervention group
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« Drug therapy combined with diet therapy to reduce body weight, enhance intake of n-3 polyunsatu-
rated fatty acids (PUFAs) and decrease intake of n-6 PUFAs

« The diet plan was designed to supply an energy intake of 20 kcal/kg/d to maintain an ideal body-
weight, and followed the guidelines of the American Heart Association 'Step-One' Diet: carbohydrates
(mainly complex carbohydrates) and protein constituted of 50%-60% and 10%-20% of total calories,
respectively, and total fat did not exceed 30% of calories (with essential fatty acid < 10% of calories
and dietary cholesterol limited to 300 mg/d).

« Participants were instructed to minimise their intake of n-6 PUFAs by eating less meat, eggs, whole
grains and cereals. At the same time, they were instructed to eat a generous amount of foods naturally
rich in n-3 PUFAs such as seafood (salmon, sardines, herring, and bluefish) and an n-3 rich margarine.

Control group
« Drugtherapy alone

During a 6-month trial period, all 44 participants received daily therapy, including 1 of 5 prescription
medications: adalimumab, infliximab, etanercept, cyclosporine, or methotrexate.

Outcomes « PASI
« DLQI
« Subjective itch ratings according to a VAS
« Anthropometric measures: body weight, waist circumference
« Metabolic markers: serum total cholesterol, HDL-C, LDL-C, triglycerides, fibrinogen and serum glucose

In all participants, anthropometric measurements, metabolic markers, and clinical assessments were
recorded at baseline, 3 months, and 6 months.

Notes Setting: A university hospital
Country: Italy
Funding source: not reported
Declaration of interest: none

Trial registration: ClinicalTrials.gov identifier: NCT01876875

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Quote: "This was an open label randomised parallel group clinical trial"; "sim-

tion (selection bias) ple randomisation with a 1:1 allocation ratio using the chit pick box method
(Fig. 1). Briefly, 22 chits labeled "group-A" and 22 chits labeled "group-B" were
put into a single box. Whenever patient was selected for study, a chit was
picked from the box, and whatever chit was picked, the patient was assigned
to that group."
Comment: we considered randomisation method adequate

Allocation concealment Low risk Quote: "Whenever patient was selected for study, a chit was picked from the

(selection bias) box, and whatever chit was picked, the patient was assigned to that group."
Comment: allocation was likely concealed

Blinding of participants High risk Quote: "The medical doctor performing the first visit was responsible for enrol-

and personnel (perfor- ment and randomised group assignment."

mance bias)

All outcomes Comment: based on the intrinsic limitation of dietary instructions, blinding of
participants was impossible and might have affected subjective outcomes.
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Blinding of outcome as- Low risk Quote: "To prevent rater biases the dermatologists who evaluated the PASI
sessment (detection bias) scores were blinded to the treatment."

All outcomes
Comment: other outcome measures, for example anthropometric measures,

were objective; hence, low risk of detection bias

Incomplete outcome data  Low risk Four participants (18.2%) per group dropped out.
(attrition bias)
All outcomes

Selective reporting (re- Low risk All the outcomes planned in the protocol (clinicaltrials.gov/ct2/show/

porting bias) NCT01876875) were reported.

Other bias Unclear risk There was insufficient information to assess whether an important risk of bias
existed.

Jensen 2013

Methods A parallel RCT on the effects of dietary intervention in treating psoriasis, conducted from 1 June 2010-1
June 2011
Participants Inclusion criteria

« Overweight patients (BMI > 27) who were > 18 years and had plaque psoriasis
Exclusion criteria

« Pregnancy, breastfeeding, insulin treatment, severe heart, kidney, or liver disease, gout, intake of
medications that may increase potassium levels, obesity due to medical conditions (e.g. hypothy-
roidism), use of medical treatment for weight reduction and intentional or unintentional weight loss
of > 5 kg up to 3 months before inclusion

A total of 60 participants (32 men and 28 women) were randomised in a 1:1 ratio to either 16 weeks of
intensive weight loss therapy (the LED group) or 16 weeks of standard routine dietary guidance (the
control group). The mean age of participants was 50.8 + 10.3 years. The median PASI score at baseline
was 5.4 (IQR 3.8-7.6). The mean BMI at baseline was 34.2 £ 5.2 kg/m?.

Interventions Intervention group

« Low energy diet (LED)

« 800-1000 kcal/d for 8 weeks to induce weight loss, followed by 8 weeks of reintroduction of normal
food intake with 2 formula diets/d, reaching 1200 kcal/d

Control group

« Instructed to continue eating ordinary healthy foods according to the national guidelines for a healthy
all-round diet

The treatment period was 16 weeks.

Antipsoriatic treatment, if any, had to be stable and unchanged for at least 3 months before inclusion;
during the trial, participants were instructed not to change their antipsoriatic treatment, tobacco use,
or physical exercise levels in any way. Medications for other medical conditions (e.g. hypertension)
could be changed as necessary

Outcomes « PASI
. DLQI
« Body weight, height, BMI, lean body mass, fat mass, waist and hip circumferences, waist-to-hip ratio
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Jensen 2013 (Continued)

» Selected blood test values including vitamin D, insulin, plasma glucose, high-sensitivity C-reactive
protein (hs-CRP), alanine transaminase, bilirubin, alkaline phosphatase, creatinine, sodium, potassi-
um, haemoglobin, and thrombocytes

All the outcomes were measured at baseline and at weeks 4, 8,12, and 16

Notes Setting: a university hospital
Country: Denmark
Funding source: this trial was supported in part by Cambridge Manufacturing Company Limited, the
Michaelsen Foundation, the Aase and Ejnar Danielsen Foundation, the Research Foundation of the
Danish Academy of Dermatology, the Danish Agriculture and Food Council, the Jacob Madsen and Olga
Madsen Foundation, the Danish Psoriasis Research Foundation, and the Medical Research Foundation
of the Capital Region of Denmark. The Parker Institute is supported by unrestricted grants from the Oak
Foundation.
Declaration of interest: none
Trial Registration: Clinicaltrials.gov Identifier: NCT01137188
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Quote: "The 60 participants who met the inclusion criteria were randomised in
tion (selection bias) a 1:1 ratio to either 16 weeks of intensive weight loss therapy (the LED group)
or 16 weeks of standard routine dietary guidance (the control group). To com-
pensate for seasonal variations in sunlight exposure, we divided the patients
into 4 pairs of LED and control groups that started the study at 2-month inter-
vals. Randomization was stratified according to sex to ensure an equal distrib-
ution into the LED and control groups."
Comment: we considered randomisation method adequate
Allocation concealment Low risk Quote: "One of us (P.J.) placed the names of the participating men in sealed
(selection bias) opaque envelopes and repeated this procedure for the women. An indepen-
dent colleague (with P.J. absent) then shuffled and randomly divided the en-
velopes containing the men's names into 2 groups and repeated the proce-
dure for the women. Finally, group allocation was decided by coin toss by
the independent colleague. We informed the participants of their allocations
when they came on the first day of the study."
Comment: allocation was concealed
Blinding of participants High risk Based on the intrinsic limitation of dietary instructions, blinding of partici-
and personnel (perfor- pants was impossible and might have affected DLQI assessment.
mance bias)
All outcomes
Blinding of outcome as- Low risk Quote: "Treatment efficacy was assessed by the primary investigator (P.J.) at

sessment (detection bias)
All outcomes

baseline and after 4, 8, 12, and 16 weeks."“Body weight was measured to the
nearest 0.1 kg with a digital scale (HD-351; Tanita). Standing height was mea-
sured with a wall-mounted stadiometer to the nearest 0.01 m. Lean body mass
and fat mass were measured to the nearest 0.1 kg with dual energy x-ray ab-
sorptiometry (Lunar iDXA; GEHealthcare). Waist and hip circumferences were
measured to the nearest 0.1 cm with a standard tape measure."

Comment: outcome assessment was blinded
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Jensen 2013 (Continued)

Incomplete outcome data  Low risk Quote: "there was no significant difference between groups in the number of
(attrition bias) patients who withdrew from the study after randomisation (3 of 30 in the LED
All outcomes group vs 4 of 30 in the control group; Fisher exact test, P >.99)." The loss to fol-

low-up was 11.7%."

Comment: low risk of attrition bias

Selective reporting (re- Low risk All the outcomes planned in the protocol (clinicaltrials.gov/ct2/show/

porting bias) NCT01137188) were reported.

Other bias Unclear risk There was insufficient information to assess whether an important risk of bias
existed.

Kimball 2012

Methods A parallel RCT on the effects of dietary intervention in treating psoriasis

Participants Inclusion criteria

« > 18 years, with chronic moderate-severe plaque type psoriasis (PASI = 10) and overweight or obese
body habitus (BMI>25), and willing to undergo phototherapy

Exclusion criteria
+ Not specified

Atotal of 30 (19 men and 11 women) were enrolled, with 10 randomised to the Ornish Diet, South
Beach Diet, and non-intervention groups, respectively. Only 20 participants completed the trial, with 6,
7,and 7 in the Ornish Diet, South Beach Diet, and non-intervention groups, respectively. The mean age
of the Ornish Diet, South Beach Diet, and non-intervention groups was 49.1 + 8.8, 44.3 + 14.4, and 48.1
+17.7 years. The baseline PASI score was 18.0 + 5.57, 15.0 + 5.35, and 13.2 + 6.84, respectively. The base-
line weight was 97.2,98.1, and 109.0 kg, respectively.

Interventions Intervention group 1: Ornish Diet

« Low fat and vegetarian diet

« Consume 10% of daily calories as fat, almost no cholesterol
« Avoid simple carbohydrates, oils, and alcohol

« Complex carbohydrates and whole foods are encouraged

Intervention group 2: South Beach Diet

« Composed of 3 phases:
o Phase 1: eliminate carbohydrate-containing foods except vegetables and salad for 2 weeks. Eat
ample portions of protein and 'good fats' including chicken, fish, nuts, low fat cheese and yogurt.

o Phase 2: add carbohydrates with a low glycaemic index. Eat foods that contain fibre, 'good' fat and
protein. Avoid refined grains and fruits with high glycaemic indices.

o Phase 3: maintenance stage.
Control group
» Nodietary intervention
The treatment period was 12 weeks.

All participants received concurrent NB-UVB phototherapy using TL-01 lamps (310-312 nm) 3 times/
week for 12 weeks

Outcomes « PASI
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Kimball 2012 (continued)

» Body weight
« Adverse effects

PASI assessments were performed by a blinded physician investigator at baseline, weeks 4, 8 and 12

Notes Setting: a teaching hospital
Country: USA
Funding source: not reported
Declaration of interest: not reported
Trial registration: Clinicaltrials.gov identifier NCT00537212
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Did not report methods of random sequence generation
tion (selection bias)
Allocation concealment Unclear risk Did not report relevant details
(selection bias)
Blinding of participants High risk The intrinsic limitation of dietary instructions made blinding of participants
and personnel (perfor- impossible. It is unknown if the outcome 'adverse effects' might have been af-
mance bias) fected
All outcomes
Blinding of outcome as- Low risk Quote: "PASI assessments were performed by a blinded physician investigator
sessment (detection bias) at baseline, weeks 4, 8 and 12."
All outcomes
Comment: outcome assessment was blinded
Incomplete outcome data  High risk Quote: "Twenty patients completed all study visits (Fig. 1 and Table 2). Three
(attrition bias) patients who had at least one follow-up visit were also included in a modified
All outcomes intent-to-treat analysis (mITT)."
Comment: 33.3% of the participants were lost to follow-up
Selective reporting (re- Low risk All the outcomes planned in the protocol (clinicaltrials.gov/ct2/show/
porting bias) NCT00537212) were reported.
Other bias Unclear risk There was insufficient information to assess whether an important risk of bias
existed.
Li 2015
Methods A parallel RCT on the effects of walking exercise combined with continuous health education on the

prevention of psoriasis flares, enrolling participants from June 2009-October 2014

Participants

Inclusion criteria

« Diagnosed with psoriasis (including chronic plaque psoriasis, erythrodermic psoriasis, and pustular

psoriasis)

« Had achieved remission or improvement of psoriasis
« Was able to take care of own daily activities
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Li 2015 (Continued)

Exclusion criteria

« Psoriatic arthritis

« Had severe disease of the heart, lung, liver, kidney, or motor system
« Had photosensitive disorder

« Had a psychiatric disease

« Was unable to return for follow-up for any reason

Atotal of 200 participants (136 men and 64 women, aged 18-70 years (mean 43.1 + 8.9 years)) were en-
rolled, with 100 randomised to the intervention group and control group, respectively. The severity of
psoriasis and BMI were not reported.

Interventions

Intervention group

« Walking exercise for 1-2 h once or twice daily combined with continuous health education through
telephone interview every month.

« The participants were instructed to keep regular walking speed, maintain an increase in hear rate of <
10/min and a blood pressure change of < 10 mmHg, choose an outdoor path with sunshine and fresh
air, turn to indoor when it rained, watch for traffic, and be careful from falling down.

» The continuous health education included general instructions on exercise, diet, coping with stress,
avoidance of drugs that worsened psoriasis, protection from infection, and avoidance of cold wet en-
vironment

Control group
« Nointerventions mentioned above

The treatment period was 3 years.

Outcomes « Knowledge in preventing flares of psoriasis
« Improvementin anxiety (Zung's self-rating anxiety scale)
« Improvement in depression (Zung's self-rating depression scale)
« Controlin flares. Flares were defined as reappearance of > 30% BSA involvement judged by two der-
matologists
The outcomes were measured before intervention as well as 12, 24, and 36 months into intervention.
Notes Setting: a university hospital
Country: China
Funding source: the Administration of Health, Guangxi Zhuang Region, China (Z2012442)
Declaration of interest: not reported
Trial registration: not reported, probably not done
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Trial used a random number table
tion (selection bias)
Allocation concealment Unclear risk Did not report relevant details
(selection bias)
Blinding of participants High risk The intrinsic limitation of walking exercise and health education made blind-
and personnel (perfor- ing of participants impossible. Did not report whether the personnel were
mance bias) blinded
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Li 2015 (Continued)

All outcomes

Blinding of outcome as- Unclear risk Did not report relevant details

sessment (detection bias)

All outcomes

Incomplete outcome data  Low risk No dropouts or withdrawals

(attrition bias)

All outcomes

Selective reporting (re- Low risk All the outcomes planned in the methods section of the trial report were re-

porting bias) ported.

Other bias Unclear risk There was insufficient information to assess whether an important risk of bias

existed.

Naldi 2014

Methods A parallel RCT on the effects of dietary intervention and exercise programme on the severity of psoria-

sis and obesity, enrolling participants between Feburary 2011-July 2011

Participants

Inclusion criteria

« Aged 18-80 years (median 53.0; IQR 19.0) with a BMI of = 25 kg/m?

« Diagnosed with chronic plaque psoriasis having a PASI score of = 10 and had started a systemic ther-
apy for psoriasis and had not achieved clearance after 4 weeks of continuous treatment. The follow-
ing systemic treatments were allowed: methotrexate, ciclosporin, acitretin, psoralen combined with
ultraviolet A therapy (PUVA), etanercept, infliximab, adalimumab, and ustekinumab. Topical agents,
including vitamin D derivatives, steroids, keratolytics and emollients, were permitted as needed on
limited areas (e.g. scalp, palms and soles).

Exclusion criteria

« Had adiagnosis of psoriasis other than chronic plaque or with psoriatic arthritis
« Skin was cleared at entry

+ Already on a diet or medication to reduce weight

« Pregnantor lactating

« Had overt diabetes, history of hyper- or hypothyroidism, history of inflammatory bowel disease or
other major immune-related conditions, or major systemic liver or kidney disorders

Atotal of 303 participants (215 men and 88 women; median age 53 years; median PASI score 4.0 (IQR
10.7); median BMI 30.8 (IQR 6.2) kg/m?) were enrolled, with 151 randomised to the dietary intervention
group and 152 to the control group. There were 14 (9.3%) in the dietary intervention group and 7 (4.6%)
in the control group that were lost to follow-up.

Interventions

Intervention group

« Dietary intervention with exercise programme

 Participants received a 20-min introductory session with instructions on the dietetic plan and physical
activities.

« Energy intake was set at 0.8 x RMR for weeks 1-12, and 1.0 x RMR weeks 13-20.

« Participants were instructed to perform sessions of continuous aerobic physical exercise (e.g. walking)
for at least 40 min 3 times/week

Control group
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Naldi 2014 (continued)

« A simple 15-min informative session about the utility of reducing weight for improving the clinical
control of psoriasis

Participating dermatologists were instructed to review the participants' treatment periodically accord-
ing to local guidelines. The dosage of weight-adjusted therapies could be modified in the event that a
body weight change of > 5 kg was documented at a scheduled follow-up visit. It was also permissible to
stop the systemic treatment and/or to shift participants to a different therapy, but only if a participant
experienced adverse events or intolerance to the prescribed treatment.

The trial period was 20 weeks.

Outcomes « Primary outcome: any percentage reduction of the PASI score from baseline to week 20
« Secondary outcome:
o PASIscore reduction of =50% (PASI 50), = 75% (PASI 75) and = 100% (PASI 100) at week 20 compared
with baseline
o Reduction of body weight
o Reduction of waist
o Reduction in BMI
All outcome variables were also evaluated as overall changes, considering the slope of the curve con-
structed with data from baseline and weeks 8, 16 and 20
Notes Setting: 9 hospitals located in the Emilia Romagna region
Country: Italy
Funding source: a research grant from the Emilia Romagna region (Programma di Ricerca Regione Uni-
versita 2007-2009 AREA 2 Ricerca per il governo clinico).
Declaration of interest: none
Trial Registration: NCT01714284
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Quote: "randomised on a 1: 1 basis to the two intervention arms, using a cen-
tion (selection bias) tralized telephone randomisation procedure with stratification for age and
BMI. The random allocation sequence was generated by using a pseudoran-
dom number generator algorithm."
Comment: we considered randomisation method adequate
Allocation concealment Unclear risk Did not report relevant details
(selection bias)
Blinding of participants Unclear risk The the intrinsic limitation of dietetic intervention with exercise programme
and personnel (perfor- made blinding of participants impossible, but measurement of objective out-
mance bias) comes was not affected. Whether the personnel was blinded was unclear.
All outcomes
Blinding of outcome as- Low risk Quote: "An independent assessor (not the treating physician) who was blind
sessment (detection bias) to the treatment arm allocation calculated the PASI score at the different time
All outcomes points. Height (to the nearest mm), body weight (to the nearest 01 kg) and
waist circumference (in cm) were measured by trained research staff."
Comment: outcome assessment was blinded
Incomplete outcome data  High risk Twice as many participants in the dietary intervention group (9.3%) than the
(attrition bias) control group (4.6%) were lost to follow-up.
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All outcomes
Selective reporting (re- Low risk All the outcome planned in the protocol (clinicaltrials.gov/ct2/show/

porting bias)

NCT01714284) were reported.

Other bias

Unclear risk There was insufficient information to assess whether an important risk of bias

existed.

BDI: Beck Depression Inventory; BMI: body-mass index; BSA: body surface area; DLQI: Dermatology Life Quality Index; EQ-5D: EuroQol-5D;
HDL-C: high-density lipoprotein-cholesterol; IQR: interquartile range; LDL-C: low-density lipoprotein-cholesterol; NB-UVB: narrowband
ultraviolet B; PASI: Psoriasis Area and Severity Index PDI: Psoriasis Disability Index; RCT: randomised controlled trial; RMR: resting
metabolic rate; TB: tuberculosis; VAS: visual analogue scale

Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion

ACTRN12613001031752 The authors stopped the trial and replied to our query: "Unfortunately we did not proceed with the
trial as there were very few patients in our trials catchment that were being prescribed Humira for
psoriasis."

Balato 2013 Arandomised trial on the efficacy of text messages use in improving treatment adherence.

Chang 2016 Not a randomised trial, but an introduction to the application of sweating exercise in treating psori-
asis vulgaris from the viewpoint of traditional Chinese medicine.

Fortes 2006 Not a randomised trial, but a cross-sectional trial on the relationship between smoking and the
severity of psoriasis.

He 2016 Arandomised trial on the effects of 8-section brocade (an intervention of complementary and al-
ternative medicine) in treating psoriasis.

Hsiao 2001 Not a randomised trial, but an observational trial on the severity of psoriasis in participants with

different dietary habits.

Keyworth 2014

Arandomised trial comparing the effects of four different message frames in prompting changes in
behaviours, but not examining whether behavioural changes could improve psoriasis.

Rucevic 2003

Not a randomised trial, but a controlled clinical trial on the effects of low-energy diet on psoriasis
vulgaris.

Zackheim 1971

There were no statements of random allocation. The trial was probably a controlled clinical trial.

Characteristics of ongoing studies [ordered by study ID]

NCT03440736

Trial name or title

Comparison of secukinumab 300 mg combined with a lifestyle intervention to secukinumab alone
for the treatment of moderate to severe psoriasis patients with concomitant metabolic syndrome
(METABOLYX)

Methods

Arandomised, multicentre, open-label, parallel-group, active comparator-controlled trial

Participants

Inclusion criteria
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NCT03440736 (Continued)

Patients aged = 18 years with moderate-severe plaque-type psoriasis who are candidates for sys-
temic therapy, diagnosed at least 6 months before randomisation and baseline value of PASI > 10
and DLQI > 10 and BSA affected by plaque-type psoriasis = 10%

Fulfillment of metabolic syndrome definition (Alberti 2009)

Willingness and motivation to actively participate in a lifestyle intervention, which means partic-
ipants need to be willing to increase physical activity and to change dietary habits.

Exclusion criteria

Patients fulfilling any of the following criteria are not eligible for inclusion in this trial. No addition-
al exclusions may be applied by the investigator, in order to ensure that the trial population will be
representative of all eligible patients.

Forms of psoriasis other than chronic plaque-type (e.g. pustular, erythrodermic and guttate pso-
riasis) at screening

Previous exposure to secukinumab or any other biologic drug directly targeting IL17A or the IL17A
receptor (e.g. brodalumab, ixekizumab)

Exposure to anti-TNF treatment during 1 year prior to baseline

Drug-induced psoriasis (i.e. new onset or current exacerbation from beta-blockers, calcium chan-
nel inhibitors or lithium) at screening

History of hypersensitivity to secukinumab, trehalose-dihydrate, L-histidine, L-histidinhydrochlo-
ride-monohydrate, L-methionine, polysorbate 80, water for injection, or to substances of similar
chemical classes

History of latex hypersensitivity

Ongoing participation (including safety follow-up period) in other interventional or non-interven-
tional trials in any dermatological indication

Ongoing use of prohibited treatments. Washout periods detailed in the protocol have to be ad-
hered to. Note: Administration of live vaccines 6 weeks prior to baseline (visit 2) or during the trial
period is also prohibited

Diagnosis of type 1 diabetes

Patients with diagnosed type 2 diabetes, if they fulfil one or more of the following condition-
s:uncontrolled type 2 diabetes, meaning glycated haemoglobin (HbAlc) > 8.0%, pharmacological
therapy with one or more of the following agents: Insulin, sulphonylurea agents/analogues, thia-
zolidinediones/glitazones

Insufficiently controlled, severe arterial hypertension (systolic blood pressure =160 mmHg and/or
diastolic blood pressure = 95 mmHg) with urgent need for therapy initiation or foreseeable need
for medication change during the duration of the core trial

Use of other investigational drugs at the time of enrolment, or within 5 half-lives of enrolment, or
within 30 days until the expected pharmacodynamic effect has returned to baseline, whichever is
longer; or longer if required by local regulations

Pregnant or nursing (lactating) women

Active ongoing inflammatory diseases other than psoriasis and psoriatic arthritis that might con-
found the evaluation of the benefit of Secukinumab therapy

Underlying conditions (including, but not limited to metabolic, hematologic, renal, hepatic, pul-
monary, neurologic, endocrine, cardiac, infectious or gastrointestinal) which in the opinion of
the investigator significantly immunocompromises the subject and/or places the subject at un-
acceptable risk for receiving an immunomodulatory therapy

Significant, progressive or uncontrolled medical problems at baseline which according to the
opinion of the Investigator render the subject unsuitable for the trial - also in regard to participa-
tion in the lifestyle intervention - or put the subject at increased risk when participating in the
trial (e.g. broken leg, congestive heart failure New York Heart Association I11/1V, uncontrolled hy-
pertension with systolic = 160 mmHg and/or diastolic = 95 mmHg, severe uncontrolled asthma)
Medical history of myocardial infarction or angina pectoris

Any medical or psychiatric condition which, in the Investigator's opinion, would preclude the par-
ticipant from adhering to the protocol or completing the trial per protocol

Serum creatinine level exceeding 2.0 mg/dL (176.8 pumol/L) at screening
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« Total white blood cell (WBC) count <2,500/uL, or platelets < 100,000/uL or neutrophils < 1,500/uL
or haemoglobin <8.5 g/dL at screening.

« Active systemic infections during the last two weeks (exception: common cold) prior to baseline
(visit 2) or any infection that reoccurs on a regular basis.

« History of an ongoing, chronic or recurrent infectious disease, or evidence of TB infection as de-
fined by a positive QuantiFERON TB-Gold test (QFT) at screening

« Pastmedical history record or currentinfection with HIV, hepatitis B or hepatitis C prior to baseline
(visit 2)

« History of lymphoproliferative disease or any known malignancy or history of malignancy of any
organ system treated or untreated within the past 5 years, regardless of whether there is evidence
of local recurrence or metastases (except for Bowen's disease, or basal cell carcinoma or actinic
keratoses that have been treated with no evidence of recurrence in the past 12 weeks prior to
baseline (visit 2); carcinoma in situ of the cervix or non-invasive malignant colon polyps that have
been removed)

« Inability or unwillingness to undergo repeated venipuncture (e.g. because of poor tolerability or
lack of access to veins).

« History or evidence of ongoing alcohol or drug abuse, within the last six months before baseline
(visit 2)

« Women of child-bearing potential, defined as all women physiologically capable of becoming
pregnant, unless they are using basic methods of contraception during dosing of investigational
drug for at least 20 weeks after the end of secukinumab treatment.

Interventions Intervention group

« Secukinumab treatment and lifestyle intervention consisting of a structured programme to guide
weight loss and increase physical activity

Control group
« Secukinumab treatment alone

The trial period is 28 weeks, followed by a 28-week extension period. The secukinumab treatment
is administered as secukinumab 300 mg subcutaneously, which consists of 2 injections with 150
mg prefilled syringes at weeks 0, 1, 2, 3, 4, 8, 12, 16, 20, and 24 (last injection is performed at week
24)

Outcomes « Primary outcome
o PASI 90 at week 28
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« Secondary outcomes

o

o

o

o

PASI 75 at week 1,2, 3,4, 8,12, 16, 20, 24, and 28

hsCRP at weeks 2, 4, 8, 12, 16, 20, 24, and 28;

HbAlc at weeks 8, 16, and 28

Total cholesterol at weeks 8, 16, and 28

Waist circumference at week 1, 2, 3,4, 8, 12, 16, 20, 24, and 28

Systolic and diastolic blood pressure at week 1, 2, 3, 4, 8, 12, 16, 20, 24, and 28

Absolute DLQI at week 4, 8,12, 16, 20, 24, and 28

PASI 90 at weeks 1, 2, 3, 4, 8, 12, 16, 20, 24, and 28

PASI 100 at weeks 1,2, 3, 4, 8, 12, 16, 20, 24, and 28

Absolute PASI at week 1, 2, 3,4, 8,12, 16, 20, 24, and 28

Fructosamine at weeks 8, 16, and 28

Fasting plasma glucose at weeks 8, 16, and 28

LDL at weeks 8, 16, and 28

HDL at weeks 8, 16, and 28

Triglycerides at weeks 8, 16, and 28

Relative change of DLQI at week 4, 8, 12, 16, 20, 24, and 28

Proportion of participants with DLQI 0/1 at week 4, 8, 12, 16, 20, 24, and 28

Absolute WHO-5 at week 4, 8, 12, 16, 20, 24, and 28 (range 0% indicating the worst to 100%
indicating the best well-being)

Relative change in WHO-5 at week 4, 8, 12, 16, 20, 24, and 28

Absolute self-assessed itch at week 4, 8, 12, 16, 20, 24, and 28, by using a self-administered, 11-
point NRS (0-10) where 0 represents no itching and 10 represents itching as bad as it could be
Absolute self-assessed pain at week 4, 8, 12, 16, 20, 24, and 28, by using a self-administered,
11-point NRS (0-10) where 0 represents no pain and 10 represents pain as bad as it could be
Absolute self-assessed scaling at week 4, 8, 12, 16, 20, 24, and 28, by using a self-administered,
11-point NRS (0-10) where 0 represents no scaling and 10 represents scaling as bad as it could
be

Relative change in self-assessed itch at week 4, 8, 12, 16, 20, 24, and 28, by using a self-admin-
istered, 11-point NRS (0-10) where 0 represents no itching and 10 represents itching as bad as
it could be

Relative change in self-assessed pain at week 4, 8, 12, 16, 20, 24, and 28, by using a self-admin-
istered, 11-point NRS (0-10) where 0 represents no pain and 10 represents pain as bad as it
could be;

Relative change in self-assessed scaling at week 4, 8, 12, 16, 20, 24, and 28, by using a self-
administered, 11-point NRS (0-10) where 0 represents no scaling and 10 represents scaling as
bad as it could be

Body weight at week 1, 2, 3, 4, 8, 12, 16, 20, 24 and 28

BMI at week 1,2, 3,4, 8,12, 16, 20, 24, and 28

Starting date 28 February 2018
Contact information Novartis Pharmaceuticals, Tel: +41 613 241111. E-mail: novartis.email@novartis.com
Notes Setting: 65 sites in Germany

Country: Germany

Funding source: Novartis Pharmaceuticals

Declaration of interest: not available yet

Trial registration: NCT03440736 (clinicaltrials.gov/ct2/show/NCT03440736)
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BMI: body-mass index; BSA: body surface area; DLQI: Dermatology Life Quality Index; HDL-C: high-density lipoprotein-cholesterol; hsCRP:
high-sensitivity C-reactive protein; LDL-C: low-density lipoprotein-cholesterol; NRS: numeric rating scale; TB: tuberculosis; PASI: Psoriasis
Area and Severity Index; WHO-5: 5-item World Health Organization Well-Being Index

DATA AND ANALYSES

Comparison 1. Dietary intervention versus usual care

Outcome or sub- No. of studies No. of partici- Statistical method Effect size

group title pants

1 PASI 75 3 Risk Ratio (M-H, Random, 95% Cl) Subtotals only

1.1 Week 12 1 30 Risk Ratio (M-H, Random, 95% Cl) 1.67[0.59, 4.73]

1.2 Week 24 2 323 Risk Ratio (M-H, Random, 95% CI) 1.66 [1.07, 2.58]

2 Change in PASI 4 Mean Difference (IV, Random, 95% Cl) Subtotals only

2.1 Week 16 1 60 Mean Difference (IV, Random, 95% Cl) 0.00 [-3.94, -0.06]
2.2 Week 24 3 139 Mean Difference (IV, Random, 95% Cl) -3.71[-6.80,-0.62]

3 Changein BSA 1 262 Mean Difference (IV, Random, 95% Cl) -6.06 [-8.56, -3.56]

4 Adherence to the 4 Risk Ratio (M-H, Random, 95% CI) Subtotals only
intervention

4.1 Week 12 1 30 Risk Ratio (M-H, Random, 95% Cl) 1.17[0.65,2.09]

4.2 Week 16 1 60 Risk Ratio (M-H, Random, 95% Cl) 1.04[0.86, 1.25]

4.3 Week 24 2 105 Risk Ratio (M-H, Random, 95% Cl) 1.26 [0.76, 2.09]

5 Change in DLQI 2 Mean Difference (IV, Random, 95% Cl) Subtotals only

5.1 Week 16 1 60 Mean Difference (IV, Random, 95% Cl) -2.0[-3.66, -0.34]

5.2 month 6 1 36 Mean Difference (IV, Random, 95% Cl) -12.2[-13.92,-10.48]
6 Change in body 5 Mean Difference (IV, Random, 95% Cl) Subtotals only
weight

6.1 Week 16 1 60 Mean Difference (IV, Random, 95% Cl) -15.4[-18.45,-12.35]
6.2 Week 24 4 401 Mean Difference (IV, Random, 95% Cl) -10.04 [-15.61, -4.48]
7 Change in BMI 3 Mean Difference (IV, Random, 95% Cl) Subtotals only

7.1 Week 16 1 60 Mean Difference (IV, Random, 95% Cl) -5.0[-5.83,-4.17]
7.2 Week 24 2 78 Mean Difference (IV, Random, 95% Cl) -4.65 [-5.93, -3.36]

8 Change in waist cir- 2
cumference

Mean Difference (IV, Random, 95% Cl)

Subtotals only
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Outcome or sub- No. of studies No. of partici- Statistical method Effect size
group title pants
8.1 Week 16 1 60 Mean Difference (IV, Random, 95% Cl) -11.5[-13.99,-9.01]
8.2 Month 6 1 36 Mean Difference (IV, Random, 95% Cl) -12.0[-17.27,-6.73]
9 Change in total 4 Mean Difference (IV, Random, 95% Cl) Subtotals only
cholesterol
9.1 Week 16 1 60 Mean Difference (IV, Random, 95% Cl) -0.44[-0.49,-0.39]
9.2 Week 24 3 359 Mean Difference (IV, Random, 95% Cl) -0.55[-1.08,-0.01]
10 Changein triglyc- 4 Mean Difference (IV, Random, 95% Cl) Subtotals only
eride
10.1 Week 16 1 60 Mean Difference (IV, Random, 95% Cl) -0.34[-0.38,-0.30]
10.2 Week 24 3 359 Mean Difference (IV, Random, 95% Cl) -0.32[-1.09, 0.44]
Analysis 1.1. Comparison 1 Dietary intervention versus usual care, Outcome 1 PASI 75.
Study or subgroup Dietary in- Usual care Risk Ratio Weight Risk Ratio
tervention
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
1.1.1 Week 12
Kimball 2012 10/20 3/10 ——.— 100% 1.67[0.59,4.73]
Subtotal (95% Cl) 20 10 ———— 100% 1.67[0.59,4.73]
Total events: 10 (Dietary intervention), 3 (Usual care)
Heterogeneity: Not applicable
Test for overall effect: Z=0.96(P=0.34)
1.1.2 Week 24
Gisondi 2008 20/30 9/31 —a 31.06% 2.3[1.25,4.21]
Al-Mutairi 2014 112/131 78/131 [ ] 68.94% 1.44[1.23,1.68]
Subtotal (95% Cl) 161 162 - 100% 1.66[1.07,2.58]
Total events: 132 (Dietary intervention), 87 (Usual care)
Heterogeneity: Tau?=0.07; Chi*=2.3, df=1(P=0.13); 1>=56.6%
Test for overall effect: Z=2.26(P=0.02)
Favourusualcare ~ 01 02 05 1 5 10

Favour dietary interventi

Analysis 1.2. Comparison 1 Dietary intervention versus usual care, Outcome 2 Change in PASI.

Study or subgroup Dietary in- Usual care Mean Difference Weight Mean Difference
tervention
N Mean(SD) N Mean(SD) Random, 95% Cl Random, 95% CI
1.2.1 Week 16
Jensen 2013 30 2338 30 -03(38) - 100% 2[-3.94,0.06]
Subtotal *** 30 30 . 100% -2[-3.94,-0.06]
0

Favour dietary interventi

-10

-5

Favour usual care
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Study or subgroup Dietary in- Usual care Mean Difference Weight Mean Difference
tervention
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI
Heterogeneity: Tau?=0; Chi*=0, df=0(P<0.0001); 1>=100%
Test for overall effect: Z=2.02(P=0.04)
1.2.2 Week 24
Del Giglio 2012 22 3.7(27) 20 4.7(3.2) — 36.19% -1.05[-2.83,0.73]
Gisondi 2008 30 -12.6 (5.9) 31 -6 (6) — 29.84% -6.6[-9.57,-3.63]
Guida 2014 18 -5.1(3.4) 18 -1.1(3.4) —— 33.97% -4[-6.21,-1.79]
Subtotal *** 70 69 i 100% -3.71[-6.8,-0.62]
Heterogeneity: Tau?=6.04; Chi*=11.04, df=2(P=0); 1>=81.88%
Test for overall effect: Z=2.35(P=0.02)
-10 5 0 5 10 Favour usual care

Favour dietary interventi

Analysis 1.3. Comparison 1 Dietary intervention versus usual care, Outcome 3 Change in BSA.

Study or subgroup Dietary in- Usual care Mean Difference Weight Mean Difference
tervention
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
Al-Mutairi 2014 131 -22(9.9) 131 -15.9 (10.8) 100% -6.06[-8.56,-3.56]
Total *** 131 131 100% -6.06[-8.56,-3.56]

Heterogeneity: Not applicable
Test for overall effect: Z=4.75(P<0.0001)

Favours dietary intervent -10

—-
-

5 10

Favours usual care

Analysis 1.4. Comparison 1 Dietary intervention versus usual care, Outcome 4 Adherence to the intervention.

Study or subgroup Dietary in- Usual care Risk Ratio Weight Risk Ratio
tervention
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
1.4.1 Week 12 ‘
Kimball 2012 14/20 6/10 —.— 100% 1.17[0.65,2.09]
Subtotal (95% CI) 20 10 i 100% 1.17[0.65,2.09]
Total events: 14 (Dietary intervention), 6 (Usual care)
Heterogeneity: Not applicable
Test for overall effect: Z=0.52(P=0.6)
1.4.2 Week 16
Jensen 2013 27/30 26/30 . 100% 1.04[0.86,1.25]
Subtotal (95% CI) 30 30 & 100% 1.04[0.86,1.25]
Total events: 27 (Dietary intervention), 26 (Usual care)
Heterogeneity: Not applicable
Test for overall effect: Z=0.4(P=0.69)
1.4.3 Week 24
Gisondi 2008 27/31 16/30 —— 47.43% 1.63[1.14,2.34]
Guida 2014 18/22 18/22 ‘ ‘ —F— ‘ ‘ 52.57% 1[0.76,1.32]
Favour usual care 02 0.5 1 2 5 Favour dietary interventi
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Study or subgroup Dietary in- Usual care Risk Ratio Weight Risk Ratio
tervention
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
Subtotal (95% Cl) 53 52 * 100% 1.26[0.76,2.09]

Total events: 45 (Dietary intervention), 34 (Usual care) ‘
Heterogeneity: Tau?=0.11; Chi*=4.94, df=1(P=0.03); 1>=79.78% ‘
Test for overall effect: Z=0.9(P=0.37) ‘
Test for subgroup differences: Chi*=0.59, df=1 (P=0.74), 1>=0% ‘

1

[N)
w

Favour usual care 02 0.5 Favour dietary interventi

Analysis 1.5. Comparison 1 Dietary intervention versus usual care, Outcome 5 Change in DLQI.

Study or subgroup Dietary in- Usual care Mean Difference Weight Mean Difference
tervention
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI
1.5.1 Week 16 ‘
Jensen 2013 30 -2.7(3.3) 30 -0.7(3.3) . 100% -2[-3.66,-0.34]
Subtotal *** 30 30 ‘ 100% -2[-3.66,-0.34]

Heterogeneity: Not applicable
Test for overall effect: Z=2.36(P=0.02)

1.5.2 month 6
Guida 2014 18 -14.4 (1.9) 18 -2.2(3.2) . 100% -12.2[-13.92,-10.48]
Subtotal *** 18 18 L 2 100% -12.2[-13.92,-10.48]
Heterogeneity: Not applicable
Test for overall effect: Z=13.91(P<0.0001)

Favour dietary interventi -20 -10 0 10 20 Favour usual care

Analysis 1.6. Comparison 1 Dietary intervention versus usual care, Outcome 6 Change in body weight.

Study or subgroup Dietary in- Usual care Mean Difference Weight Mean Difference
tervention

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI
1.6.1 Week 16
Jensen 2013 30 -15.8 (6) 30 -0.4 (6) .— 100% -15.4[-18.45,-12.35]
Subtotal *** 30 30 . 2 100% -15.4[-18.45,-12.35]
Heterogeneity: Not applicable
Test for overall effect: Z=9.9(P<0.0001)
1.6.2 Week 24
Al-Mutairi 2014 131 -12.9(1.2) 131 1.5(0.5) w 29.19% -14.4[-14.62,-14.18]
Del Giglio 2012 22 9 (2.4) 20 2.4 (11.3) —— 23.57% -6.6[-11.64,-1.56]
Gisondi 2008 30 -7(3.5) 31 -0.2(0.9) - 28.75% -6.8[-8.09,-5.51]
Guida 2014 18 -10.7(11.2) 18 1.9(12.8) e 18.48% -12.6[-20.45,-4.75]
Subtotal *** 201 200 - 100% -10.04[-15.61,-4.48]
Heterogeneity: Tau?=27.62; Chi?>=137.95, df=3(P<0.0001); 1>=97.83%
Test for overall effect: Z=3.54(P=0)

Favour dietary interventi 20 -10 0 10 20 Favour usual care
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Analysis 1.7. Comparison 1 Dietary intervention versus usual care, Outcome 7 Change in BMI.

Study or subgroup Dietary in- Usual care Mean Difference Weight Mean Difference
tervention

N Mean(SD) N Mean(SD) Random, 95% Cl Random, 95% Cl
1.7.1 Week 16
Jensen 2013 30 -5.1(1.6) 30 -0.1(1.6) . 100% -5[-5.83,-4.17]
Subtotal *** 30 30 L 2 100% -5[-5.83,-4.17]
Heterogeneity: Not applicable
Test for overall effect: Z=11.78(P<0.0001)
1.7.2 Week 24
Del Giglio 2012 22 -4.8(2.3) 20 0.3(2.6) —-— 67.59% -5.1[-6.58,-3.62]
Guida 2014 18 -3.9(4.1) 18 -0.2 (2.4) —— 32.41% -3.7[-5.9,-1.5]
Subtotal *** 40 38 L 2 100% -4.65[-5.93,-3.36]
Heterogeneity: Tau?=0.07; Chi*=1.07, df=1(P=0.3); I>=6.91%
Test for overall effect: Z=7.09(P<0.0001) ‘ ‘ ‘

Favour dietary interventi -10 -5 0 10 Favour usual care

Analysis 1.8. Comparison 1 Dietary intervention versus usual care, Outcome 8 Change in waist circumference.

Study or subgroup Dietary in- Usual care Mean Difference Weight Mean Difference
tervention

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
1.8.1Week 16
Jensen 2013 30 -13.2 (4.9) 30 -1.7(4.9) l 100% -11.5[-13.99,-9.01]
Subtotal *** 30 30 L 4 100% -11.5[-13.99,-9.01]
Heterogeneity: Not applicable
Test for overall effect: Z=9.04(P<0.0001)
1.8.2 Month 6
Guida 2014 18 -10.8 (9.2) 18 1.2 (6.7) —.— 100% -12[-17.27,-6.73]
Subtotal *** 18 18 - 100% -12[-17.27,-6.73]
Heterogeneity: Not applicable
Test for overall effect: Z=4.46(P<0.0001)

Favour dietary interventi -20 10 0 20 Favour usual care

Analysis 1.9. Comparison 1 Dietary intervention versus usual care, Outcome 9 Change in total cholesterol.
Study or subgroup Dietary in- Usual care Mean Difference Weight Mean Difference
tervention

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI
1.9.1 Week 16
Jensen 2013 30 -0.4(0.1) 30 0(0.1) . 100% -0.44[-0.49,-0.39]
Subtotal *** 30 30 ) 100% -0.44[-0.49,-0.39]
Heterogeneity: Not applicable
Test for overall effect: Z=17.04(P<0.0001)
1.9.2 Week 24
Al-Mutairi 2014 131 -1(1.5) 131 -0 (1.5) —— 35.72% -0.99[-1.35,-0.63]

105 0 05 Favour usual care

Favour dietary interventi

Lifestyle changes for treating psoriasis (Review)
Copyright © 2019 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

52



Trusted evidence.
Informed decisions.

= 3 Cochrane
st g Library

Better health. Cochrane Database of Systematic Reviews
Study or subgroup Dietary in- Usual care Mean Difference Weight Mean Difference
tervention

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI
Gisondi 2008 30 0.1(1) 31 0.2(0.8) —— 32.78% -0.1[-0.55,0.35]
Guida 2014 18 -0.6 (0.7) 18 -0.1(0.8) — 31.5% -0.51[-1,-0.02]
Subtotal *** 179 180 —~a— 100% -0.55[-1.08,-0.01]
Heterogeneity: Tau?=0.18; Chi*=9.24, df=2(P=0.01); 1>=78.35%
Test for overall effect: Z=1.99(P=0.05) ‘ ‘

05 0 05 Favour usual care

Favour dietary interventi

Analysis 1.10. Comparison 1 Dietary intervention versus usual care, Outcome 10 Change in triglyceride.

Study or subgroup Dietary in- Usual care Mean Difference Weight Mean Difference
tervention

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI
1.10.1 Week 16
Jensen 2013 30 -0.6 (0) 30 -0.2(0.1) . 100% -0.34[-0.38,-0.3]
Subtotal *** 30 30 ' 100% -0.34[-0.38,-0.3]
Heterogeneity: Not applicable
Test for overall effect: Z=18.53(P<0.0001)
1.10.2 Week 24
Al-Mutairi 2014 131 -1.3(1.6) 131 -1.4 (3.4) — 31.59% 0.02[-0.63,0.67]
Gisondi 2008 30 0(0.9) 31 -0.1(0.9) — 36.01% 0.1[-0.34,0.54]
Guida 2014 18 -0.6 (0.5) 18 0.6 (1.2) —— 32.4% -1.13[-1.74,-0.52]
Subtotal *** 179 180 e 100% -0.32[-1.09,0.44]
Heterogeneity: Tau?=0.37; Chi?>=11.08, df=2(P=0); 1>=81.94%
Test for overall effect: Z=0.83(P=0.41)

Favour dietary interventi

Comparison 2. Dietary intervention and exercise programme versus information only

Favour usual care

Outcome or subgroup No. of studies No. of partici- Statistical method Effect size
title pants

1 PASI response 1 Risk Ratio (M-H, Random, 95% Cl) Subtotals only
1.1 PASI 75 1 303 Risk Ratio (M-H, Random, 95% CI) 1.280.83, 1.98]
1.2 PASI 50 1 303 Risk Ratio (M-H, Random, 95% Cl) 1.45[1.11,1.91]
1.3 PASI 100 1 303 Risk Ratio (M-H, Random, 95% Cl) 1.57[0.88,2.83]
2 Adherence to the in- 1 303 Risk Ratio (M-H, Random, 95% Cl) 0.95[0.89, 1.01]
tervention
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Analysis 2.1. Comparison 2 Dietary intervention and exercise
programme versus information only, Outcome 1 PASI response.

Study or subgroup Diet & exercise Informa- Risk Ratio Weight Risk Ratio
tion only
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
2.1.1PASIT5 ‘
Naldi 2014 37/151 29/152 -.— 100% 1.28[0.83,1.98]
Subtotal (95% Cl) 151 152 b 100% 1.28[0.83,1.98]
Total events: 37 (Diet & exercise), 29 (Information only)
Heterogeneity: Not applicable
Test for overall effect: Z=1.14(P=0.25)
2.1.2 PASI 50
Naldi 2014 75/151 52/152 . 100% 1.45[1.11,1.91]
Subtotal (95% Cl) 151 152 . 4 100% 1.45[1.11,1.91]
Total events: 75 (Diet & exercise), 52 (Information only)
Heterogeneity: Not applicable
Test for overall effect: Z=2.68(P=0.01)
2.1.3 PASI 100
Naldi 2014 25/151 16/152 B 100% 1.57(0.88,2.83]
Subtotal (95% Cl) 151 152 100% 1.57[0.88,2.83]
Total events: 25 (Diet & exercise), 16 (Information only)
Heterogeneity: Not applicable
Test for overall effect: Z=1.52(P=0.13) ‘ ‘ ‘ ‘ ‘
Favour information only 0102 05 1 2 10 Favour diet & exercise

Analysis 2.2. Comparison 2 Dietary intervention and exercise programme
versus information only, Outcome 2 Adherence to the intervention.

Study or subgroup Diet & exercise Informa- Risk Ratio Weight Risk Ratio
tion only
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
Naldi 2014 137/151 145/152 [+] 100% 0.95[0.89,1.01]
Total (95% Cl) 151 152 ﬂ 100% 0.95[0.89,1.01]
Total events: 137 (Diet & exercise), 145 (Information only) ‘
Heterogeneity: Tau?=0; Chi?=0, df=0(P<0.0001); 1>=100% ‘
Test for overall effect: Z=1.59(P=0.11) ‘
Favour information only 0.1 02 05 1 2 10 Favour diet & exercise
Comparison 3. Education programme versus control
Outcome or sub- No. of studies No. of partici- Statistical method Effect size
group title pants
1 Reduction in PASI 1 Mean Difference (IV, Random, 95% Cl) Totals not selected
1.1 3 months 1 Mean Difference (IV, Random, 95% Cl) 0.0[0.0,0.0]
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Outcome or sub- No. of studies No. of partici- Statistical method Effect size
group title pants
1.2 6 months 1 Mean Difference (IV, Random, 95% Cl) 0.0[0.0,0.0]
1.39 months 1 Mean Difference (IV, Random, 95% Cl) 0.0[0.0,0.0]
2 At least 60% reduc- 1 132 Risk Ratio (M-H, Random, 95% Cl) 1.17[0.97, 1.40]
tion in BSA
3 Adherence to the in- 1 29 Risk Ratio (M-H, Random, 95% Cl) 0.65[0.42,1.00]
tervention
4 Reduction in DLQI 1 Mean Difference (IV, Random, 95% Cl) Totals not selected
4.13 months 1 Mean Difference (IV, Random, 95% Cl) 0.0[0.0,0.0]
4.2 6 months 1 Mean Difference (IV, Random, 95% Cl) 0.0[0.0,0.0]
4.39 months 1 Mean Difference (IV, Random, 95% Cl) 0.0[0.0,0.0]
5 Reduction in PDI 1 Mean Difference (IV, Random, 95% Cl) Totals not selected
5.13 months 1 Mean Difference (IV, Random, 95% Cl) 0.0[0.0,0.0]
5.2 6 months 1 Mean Difference (IV, Random, 95% Cl) 0.0[0.0,0.0]
5.39 months 1 Mean Difference (IV, Random, 95% Cl) 0.0[0.0,0.0]

Analysis 3.1. Comparison 3 Education programme versus control, Outcome 1 Reduction in PASI.

Study or subgroup Education programme Control Mean Difference Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI
3.1.1 3 months
Bostoen 2012 9 -1.6(3.5) 13 1(4.8) —_— -2.6[-6.1,0.9]
3.1.2 6 months
Bostoen 2012 8 2.7 (4) 13 0.7(5.2) _ -3.4[-7.34,0.54]
3.1.39 months
Bostoen 2012 8 1.6 (4.4) 13 -0.1(6.3) _ -1.5[-6.07,3.07]

Favour education 10 -5 0 5 10 Favour control

Analysis 3.2. Comparison 3 Education programme versus control, Outcome 2 At least 60% reduction in BSA.

Study or subgroup Education Control Risk Ratio Weight Risk Ratio
programme
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
Chen 2013a 56/66 48/66 E B 100% 1.17(0.97,1.4]
Favour control 0.5 0.7 1 15 2 Favour education
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Study or subgroup Education Control Risk Ratio Weight Risk Ratio
programme
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
Total (95% ClI) 66 66 . 100% 1.17[0.97,1.4]
Total events: 56 (Education programme), 48 (Control)
Heterogeneity: Not applicable
Test for overall effect: Z=1.68(P=0.09)
Favour control 0.5 07 1 15 2 Favour education

Analysis 3.3. Comparison 3 Education programme versus control, Outcome 3 Adherence to the intervention.
Study or subgroup Education Control Risk Ratio Weight Risk Ratio
programme
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl

Bostoen 2012 9/15 13/14 S 100% 0.65[0.42,1]
Total (95% Cl) 15 14 0{ 100% 0.65[0.42,1]
Total events: 9 (Education programme), 13 (Control) ‘

Heterogeneity: Not applicable ‘

Test for overall effect: Z=1.95(P=0.05) ‘

Favour control ~ 0.01 0.1 1 10 100 Favour education

Analysis 3.4. Comparison 3 Education programme versus control, Outcome 4 Reduction in DLQI.

Study or subgroup Education programme Control Mean Difference Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI| Random, 95% CI
3.4.1 3 months
Bostoen 2012 9 -4 (4.6) 13 -0.2(5.8) —_— -3.8[-8.16,0.56]
3.4.2 6 months
Bostoen 2012 8 -3.3(4.5) 13 0.3(5.9) _ -3.6[-8.07,0.87]
3.4.39 months
Bostoen 2012 8 -4 (4.6) 13 -0.8(6.1) _— -3.2[-7.78,1.38]

Favour education -10 0 5 10 Favour control

Analysis 3.5. Comparison 3 Education programme versus control, Outcome 5 Reduction in PDI.

Study or subgroup Education programme Control Mean Difference Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
3.5.13 months
Bostoen 2012 9 -4.7 (6.4) 13 -0.9 (8) —+r -3.8[-9.84,2.24]
3.5.2 6 months
Bostoen 2012 8 -4.6 (6.2) 13 -0.3(8.3) —+ -4.3[-10.53,1.93]
3.5.39 months

Favour education

-100 -50

50

100 Favour control
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Study or subgroup Education programme Control Mean Difference Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI
Bostoen 2012 8 -3.9(6.4) 13 -0.2(8.5) _,J( -3.7[-10.1,2.7]
Favour education  -100 -50 0 50 100 Favour control

ADDITIONAL TABLES
Table 1. Potential mechanism of lifestyle change interventions in treating psoriasis

Lifestyle change intervention Potential mechanism in treating psoriasis

Weight reduction Reduction of the amounts of adipose tissue that causes inflammation

Decrease in the volume of drug distribution

Alcohol abstinence Reduction of inflammation associated with alcohol consumption

Smoking cessation Reduction of the production of free radicals induced by smoking

Exercise Improvement of the body composition

Reduction of inflammation

Table 2. Contact with authors of included trials

Author of included tri-  Contact date Reply

als

Al-Mutairi 2014 2 November 2016 No reply received

Bostoen 2012 14 February 2017 No reply received

Chen 2013a Not contacted because no -

email address was available
Del Giglio 2012 2 November 2016 No reply received
Gisondi 2008 2 November 2016 "thank you for the email and considering me and my study. | would add

that reducing body weight in obese patients is helpful in increasing the re-

sponse to biologics as well."

Guida 2014 2 November 2016 No reply received

Jensen 2013 2 November 2016 "Thanks for the e-mail. We recently published a one-year extension study
of the study mentioned in your e-mail. Other than that | do not know of

any unpublished data."

Kimball 2012 2 November 2016 No reply received
Li 2015 14 February 2017 No reply received
Naldi 2014 2 November 2016 "No, | am not aware of any unpublished data on the topics."

Lifestyle changes for treating psoriasis (Review)
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We sent a standard e-mail to all trial authors enquiring if they were aware of any unpublished data as follows:

Dear XXX, We are conducting a Cochrane review on lifestyle changes for treating psoriasis (http://onlinelibrary.wiley.com/
doi/10.1002/14651858.CD011972/full), and have included your trial (XXX). As you are an expert in this field, | was wondering if you are aware
of any other relevant unpublished data. Your assistance would be gratefully appreciated. Best wishes,

Ching-Chi

Prof Ching-Chi Chi, MD, MMS, DPhil (Oxford)
Department of Dermatology

Chang Gung Memorial Hospital, Linkou

5, Fuxing St

Guishan Dist

Taoyuan 33305

Taiwan

Tel: +886-3-328-1200 ext 3556

E-mail: chingchi@cgmh.org.tw; chingchichi@gmail.com

Table 3. Outcomes reported by included trials

Severity of Adherenceto  Quality of life Timetore- Reductionin
psoriasis the interven- lapse comorbidi-
tion ties

Al-Mutairi 2014 + - - R +

Bostoen 2012 + + + - -

Chen 2013a + - - - -

Del Giglio 2012 + - - R +

Gisondi 2008 + + - R +

Guida 2014 + + + - +

Jensen 2013 + + + - +

Kimball 2012 + - - R +

Li2015 - - - - -

Naldi 2014 + - . _ +

+outcome was reported

- outcome was not reported

APPENDICES

Appendix 1. Skin Group Specialised Register/CRSW search strategy

(psoria* OR (palmoplantar* pustulosis) OR (pustulosis palmaris et plantaris) OR (pustulosis and palms and soles)) and (Diet* or food habit*
or meal? or nutrition or weight loss or body mass index or bmi or obesity or overweight or lifestyle* or life style* or (health near (behaviour*
or behavior*)) or smoking cessation or ((quit* or stop*) near smok*) or alcohol or exercis* or sport* or walk* or swim* or cycl* or run* or
jog* or (physical* near (fit* or exer* or activ*)))

Lifestyle changes for treating psoriasis (Review) 58
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Appendix 2. CENTRAL (Cochrane Library) search strategy

#1 MeSH descriptor: [Psoriasis] this term only

#2 psoria*:ti,ab,kw

#3 palmoplantar* pustulosis:ti,ab,kw

#4 pustulosis palmaris et plantaris:ti,ab,kw

#5 pustulosis and palms and soles:ti,ab,kw

#6 #1 or #2 or #3 or #4 or #5

#7 MeSH descriptor: [Diet] explode all trees

#8 MeSH descriptor: [Dietary Supplements] explode all trees
#9 MeSH descriptor: [Food Habits] explode all trees

#10 MeSH descriptor: [Meals] explode all trees

#11 MeSH descriptor: [Diet Therapy] explode all trees

#12 MeSH descriptor: [Nutrition Therapy] explode all trees

#13 MeSH descriptor: [Caloric Restriction] explode all trees

#14 MeSH descriptor: [Diet, Reducing] explode all trees

#15 diet*:ti,ab,kw

#16 MeSH descriptor: [Weight Reduction Programs] explode all trees
#17 MeSH descriptor: [Weight Loss] explode all trees

#18 (weight near/2 (loss or lost or reduc* or eliminat*)):ti,ab,kw
#19 ((body mass index or bmi) near/3 (reduc* or decreas* or low*)):ti,ab,kw
#20 MeSH descriptor: [Body Mass Index] explode all trees

#21 MeSH descriptor: [Obesity] explode all trees

#22 MeSH descriptor: [Overweight] explode all trees

#23 MeSH descriptor: [Life Style] explode all trees

#24 (lifestyle* or life style*):ti,ab,kw

#25 MeSH descriptor: [Health Behavior] explode all trees

#26 (health and (behaviour* or behavior*)):ti,ab,kw

#27 MeSH descriptor: [Smoking Cessation] explode all trees
#28 ((quit* or stop) and smok*):ti,ab,kw

#29 MeSH descriptor: [Tobacco Use Cessation] explode all trees
#30 (smoking near/2 cessation):ti,ab,kw

#31 MeSH descriptor: [Alcohol Abstinence] explode all trees
#32 alcohol abstinence:ti,ab,kw

#33 MeSH descriptor: [Alcohol Drinking] explode all trees

#34 ((quit* or stop) and (drinking or alcohol)):ti,ab,kw

#35 exercis*:ti,ab,kw

#36 MeSH descriptor: [Exercise] explode all trees

#37 MeSH descriptor: [Exercise Therapy] explode all trees

#38 MeSH descriptor: [Walking] explode all trees

#39 MeSH descriptor: [Sports] explode all trees

#40 MeSH descriptor: [Bicycling] explode all trees

#41 MeSH descriptor: [Running] explode all trees

#42 MeSH descriptor: [Swimming] explode all trees

#43 MeSH descriptor: [Physical Fitness] explode all trees

#44 (sport* or walk* or swim* or cycl* or run* or jog*):ti,ab,kw
#45 (physical* near/2 (fit* or exer* or activ*)):ti,ab,kw

#46 MeSH descriptor: [Habits] explode all trees

#47 MeSH descriptor: [Risk Reduction Behavior] explode all trees
#48 {or #7-#47}

#49 #6 and #48

Appendix 3. MEDLINE (Ovid) search strategy

exp Psoriasis/ or psoria$.mp.
palmoplantar$ pustulosis.mp.
pustulosis palmaris et plantaris.mp.
(pustulosis and palms and soles).mp.
lor2or3or4

Diet/

exp Dietary Supplements/

No ks wDdE
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8. exp food habits/ or meals/

9. exp Diet Therapy/

10.exp Nutrition Therapy/

11.Caloric Restriction/

12.Diet, Reducing/

13.diet$.mp.

14.Weight Reduction Programs/

15.Weight Loss/

16.(weight adj2 (loss or lost or reduc$ or eliminat$)).mp.
17.((body mass index or bmi) adj3 (reduc$ or decreas$ or low$)).mp.
18.body mass index/

19.0besity/

20.0Overweight/

21.exp Life Style/

22.(lifestyle$ or life style$).mp.

23.exp Health Behavior/

24.(health and (behaviour$ or behavior$)).mp.
25.Smoking Cessation/

26.((quit$ or stop) and smok$).mp.

27."Tobacco Use Cessation"/

28.(smoking adj2 cessation).mp.

29.Alcohol Abstinence/

30.alcohol abstinence.mp.

31.exp Alcohol Drinking/

32.((quit$ or stop) and (drinking or alcohol)).mp.
33.exercis$.mp.

34.exp Exercise/

35.exp Exercise Therapy/

36.Walking/ or sports/ or bicycling/ or running/ or swimming/
37.Physical Fitness/

38.(sport$ or walk$ or swim$ or cycl$3 or run$3 or jog$3).mp.
39.(physical$ adj (fit$ or exer$ or activ$)).mp.
40.Habits/

41.risk reduction behavior/

42.0r/6-41

43.randomized controlled trial.pt.

44.controlled clinical trial.pt.

45.randomized.ab.

46.placebo.ab.

47.clinical trials as topic.sh.

48.randomly.ab.

49.trial ti.

50.43 or44 or45 or46 or 47 or48 or 49

51.exp animals/ not humans.sh.

52.50 not 51

53.5and 42 and 52

[Lines 43-52: Cochrane Highly Sensitive Search Strategy for identifying randomised trials in MEDLINE: sensitivity- and precision-maximising
version (2008 revision)]

Appendix 4. Embase (Ovid) search strategy

1. exp PSORIASIS/
2. psoria$.mp.
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3. palmoplantar$ pustulosis.mp.

4. pustulosis palmaris et plantaris.mp.

5. (pustulosis and palms and soles).mp.
6.1or2or3or4or5

7. exp diet/

8. exp feeding behavior/

9. exp diet supplementation/

10. exp meal/

11. exp diet therapy/

12. exp caloric restriction/

13. exp low calory diet/

14. diet$.mp.

15. exp weight reduction/

16. (weight adj2 (loss or lost or reduc$ or eliminat$)).mp.
17. ((body mass index or bmi) adj3 (reduc$ or decreas$ or low$)).mp.
18. exp body mass/

19. exp obesity/

20. exp lifestyle/

21. (lifestyle$ or life styleS).mp.

22. exp health behavior/

23. (health and (behaviour$ or behavior$)).mp.
24. exp smoking cessation/

25. ((quit$ or stop) and smok$).mp.

26. (smoking adj2 cessation).mp.

27. exp alcohol abstinence/

28. alcohol abstinence.mp.

29. exp drinking behavior/

30. ((quit$ or stop) and (drinking or alcohol)).mp.
31. exercis$.mp.

32. exp exercise/

33. exp kinesiotherapy/

34. exp walking/

35. exp sport/

36. exp fitness/

37. (sport$ or walk$ or swim$ or cycl$3 or run$3 or jog$3).mp.
38. (physical$ adj (fit$ or exer$ or activ$)).mp.
39. exp habit/

40. exp risk reduction/

41. or/7-40

42. crossover procedure.sh.

43. double-blind procedure.sh.

44. single-blind procedure.sh.

45, (crossover$ or cross over$).tw.

46. placebo$.tw.

47. (doubl$ adj blind$).tw.

48, allocatS$.tw.

49. trial.ti.

50. randomized controlled trial.sh.

51. randomS$.tw.

52.0r/42-51

53. exp animal/ or exp invertebrate/ or animal experiment/ or animal model/ or animal tissue/ or animal cell/ or nonhuman/
54. human/ or normal human/

55.53 and 54

56.53 not 55

57.52 not 56

58.6 and 41 and 57

Appendix 5. LILACS search strategy

In LILACS we searched using the Controlled clinical trials topic-specific query filter and these terms:
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(psoria$ OR (palmoplantar$ pustulosis) OR (pustulosis palmaris et plantaris) OR (pustulosis and palms and soles)) and (diet$ or food habit
$ ormeal$ or nutrition or weight loss or body mass index or bmi or obesity or overweight or lifestyle$ or life style$ or (health and (behaviour
$ or behavior$)) or smoks or alcohol or exercis$ or sport$ or walk$ or swim$ or cycl$ or run$ or jog$ or fitness)

Appendix 6. CNKI search strategy

T and L£IERS
FEEand JHFE

T and 35z

T and AJE

T and AH

4 ReEF and LIREYS
4R and HE
47 and 3ERf

- YR fEg and AU
10.4- 7% and AlH
11.5R/@f% and 4£7REYES
12.5RBJmand BE
13.5R B fmand ;&)
14.5R 8% and Y 4E
15.5R[@fmand ALE

Appendix 7. Airiti Library search strategy

Bz and 4 ETRE
gz and HE

578 and 3 EF)

gz and AAS

gzE and AE
4R fE and 4TRELRE
4R and B E
47 and 1EE)

- 4R f#E and WE
10.4- Rz % and AiE
11.3R/84% and £FEIRE
12.8B/B %% and =
13.8B/B %% and ;@&
14.3R[8 %% and F A
15.48 8% and 7E

Appendix 8. Search strategy for ISRCTN registry, US National Institutes of Health Ongoing Trials Register, and
WHOICTRP

W e N WM

W N R WM

Condition: psoriasis AND Interventions: lifestyle
Condition: psoriasis AND Interventions: diet

Condition: psoriasis AND Interventions: weight reduction
Condition: psoriasis AND Interventions: smoking cessation
Condition: psoriasis AND Interventions: alcohol abstinence
Condition: psoriasis AND Interventions: exercise

ok N

Appendix 9. Search strategy for EU Clinical Trials Register

psoriasis AND lifestyle

psoriasis AND diet

psoriasis AND weight reduction
psoriasis AND smoking cessation
psoriasis AND alcohol abstinence

o r LN
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6. psoriasis AND exercise

Appendix 10. Data extraction form

Study ID (first author, year of publication):

Reviewer:

Methods

Participants

Interventions

Outcomes

Funding source

Country

Setting

Risk of bias

Bias Authors' judgement Support for judge-
ment

Random sequence generation (selection bias)

Allocation concealment (selection bias)

Blinding of participants and personnel (performance bias)

All outcomes

Blinding of outcome assessment (detection bias)

All outcomes

Incomplete outcome data (attrition bias)

All outcomes

Selective reporting (reporting bias)

Other bias

Appendix 11. Optimal information size calculation

For dichotomous outcomes, we calculated the optimal information size (OIS) by using the following website: www.stat.ubc.ca/"rollin/
stats/ssize/b2.html. For continuous outcomes, we calculated the OIS by using Stata SE 11.2 (Stata 2009). The OIS is listed as follows:

1. PASI 75 (dichotomous outcome): The OIS was 93 for each group when assuming P; = 0.5, P, = 0.7, a = 0.05, power = 0.80.
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Change in the PASI score or BSA: The OIS was 120 for each group when assuming mean; =-12, SD; = 6, mean, =-10, SD, = 5.

Adherence (dichotomous outcome): The OIS was 199 for each group when assuming P; = 0.9, P2=0.8, a=0.05, power = 0.80.
Change in the DLQI score (continuous outcome): The OIS was 6 for each group when assuming mean; =-7,SD; =3, mean, =-2,SD, =3.

Change in the BMI (continuous outcome): The OIS was 8 for each group when assuming mean; =-5, SD; =4, mean, =0, SD, = 3.

S e

Change in body weight or waist circumference (continuous outcome): The OIS was 5 for each group when assuming mean; = -5, SD;
=3, mean,=0,SDy=2.
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DIFFERENCES BETWEEN PROTOCOL AND REVIEW

The table showing the potential mechanism of lifestyle intervention has been relocated to Table 1.
We added a description of lifestyle changes to the Objectives of the review, in response to a peer reviewer comment.

In the protocol (Chi 2015b), we did not report the time points at which we assessed outcome data. In this review, except for the outcome
'time to relapse', we decided to assess outcome data at week 12, week 24, and year 1. If there were no data at these time points, we assessed
data at other available time points.

The current gold standard of Phase Il and Il trials on interventions for psoriasis use a control period of 12 weeks as short-term primary
endpoint (see our Additional references Ryan 2014). Therefore, we consider our included trials on lifestyle changes should also be at least
12 weeks for comparison. We have revised Types of studies as follows: “Randomised controlled trials (RCTs) that assessed the effects of
lifestyle changes for treating psoriasis. Interventions had to be given for at least 12 weeks which is the current gold standard, short-term
endpoint of clinical trials on interventions for treating psoriasis (Ryan 2014).”

For the first primary outcome 'Severity of psoriasis', we initially planned to include PASI 75, and included PASI 50 and PASI 90 when data on
PASI 75 were unavailable (Chi 2015b). However, as PASI 50, PASI 90, and PASI 100 (clearing of psoriatic lesions) are different and important
measures of the efficacy of an intervention, we decided to also report these outcomes when they were available.

We originally planned to conduct subgroup analysis based on age groups and overweight status when high statistical heterogeneity was
present across the included trials (Chi 2015b). However, the low number of included trials made this impossible. We decided to describe
narratively the potential cause for statistical heterogeneity.

We planned to use a funnel plot to examine the presence of publication bias on primary outcomes in the protocol (Chi 2015b), but did not
do so due to the low number of included trials that provided useable data.

We added an optimal information size (OIS) calculation (Appendix 11), as a reference for judging imprecision.

In the protocol we did not specify how we would calculate missing SDs for change from baseline data; hence, we added this methods to
the 'Dealing with missing data' section.

INDEX TERMS

Medical Subject Headings (MeSH)

*Life Style; *Quality of Life; Chronic Disease; Exercise [*physiology]; Obesity [complications] [prevention & control]; Pruritus
[prevention & control] [therapy]; Psoriasis [prevention & control] [*therapy]; Randomized Controlled Trials as Topic; Walking

MeSH check words
Adolescent; Adult; Aged; Female; Humans; Male; Middle Aged; Young Adult
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