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Abstract
Background There are few data on the prevalence of obesity in the general psoriasis population and on the real impact

of obesity on the management of psoriasis patients in the clinical setting.

Objectives To evaluate the prevalence of overweight and obesity in patients with moderate-to-severe psoriasis com-

pared to the general population and to assess the relationship between Body Mass Index (BMI) and the risk of discon-

tinuing treatment.

Methods Patients registered on Biobadaderm, a prospective registry, were grouped according the different categories

of BMI and compared to the general Spanish population. Drug survival was analysed considering only drug withdrawal

due to lack of effectiveness, remission and adverse events.

Results A total of 1162 moderate-to-severe psoriasis patients on systemic conventional or biological treatment were

recruited. The prevalence of obesity was found to be significantly higher in psoriasis patients than in the general Spanish

population (P < 0.001). In multivariate analysis a 5-unit increase in BMI, similar to a change in BMI category from normal

weight to overweight and from overweight to obesity, was associated with a 12% increased risk of discontinuing therapy

due to lack of effectiveness (HR 1.12, 95% CI: 1.01–1.24) and with a 17% increased risk of having an adverse event (HR

1.17, 95% CI: 1.02–1.36), both independently of the drug used.

Conclusions Patients with moderate-to-severe psoriasis had a higher prevalence of obesity than the general popula-

tion. Increased BMI was associated with an increased risk of treatment discontinuation due to lack of effectiveness and

a higher risk of adverse events.
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Introduction
Psoriasis is an inflammatory immune-mediated chronic skin dis-

ease that affects approximately 1–3% of the adult population.1

Recent evidence suggests a relationship between psoriasis and

risk factors for cardiovascular disease, including obesity and

metabolic syndrome.2,3

Obesity is defined according to body mass index (BMI). Peo-

ple can be classified according to the BMI as being of normal

weight (BMI < 25), overweight (BMI 25–29.9) and obese

(BMI > 30).4

The relationship between psoriasis and obesity is not clear.

Adipose tissue is considered as an active endocrine organ capa-

ble of releasing proinflammatory cytokines, which could explain

the increased risk of psoriasis in obese patients.5 Some authors,

however, have suggested that psoriasis may promote obesity as a

result of the patients’ lifestyle (sedentary, alcohol, etc.). Which-

ever is true, obesity may condition the response to therapy.6

Biological therapy nowadays represents an undoubted

improvement in the management of moderate-to-severe

psoriasis, even when several conventional therapies have previ-

ously failed. However, the economic burden associated with bio-

logical therapy is extremely high.7 Thus, it appears to be

important to know if the higher prevalence of obesity in our

psoriasis population might condition its effectiveness and safety

and, in the same way, its costs.

Despite this debate, there are very few data on the prevalence

of obesity in the general psoriasis population or on the impact

on the management of obese psoriasis patients in the clinical

setting.

Biobadaderm (The Spanish Registry of Adverse Events Associ-

ated with Biological Therapy in Dermatology) is a prospective

registry of patients with psoriasis treated with systemic agents.

The main objective of this registry was to assess the risk of

adverse events related to biological therapy in patients with

moderate-to-severe disease intended to be representative of real

use of systemic drugs.8

Using Biobadaderm data, we designed a study with two

objectives. The first was to evaluate the prevalence of over-

weight and obesity in Spanish patients with moderate-to-

severe psoriasis compared to the general population. Secondly,
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we aimed to assess the relationship between BMI and the risk

of discontinuing treatment due to lack of effectiveness, clinical

remission and adverse events (using treatment survival in

obese patients as a proxy measure for effectiveness). We also

wanted to test if the effect of increased BMI on these out-

comes was similar in patients receiving biologics and classic

systemic therapy.

Methods

Population
We used data from the Biobadaderm database. The BIOBADA-

DERM registry (Spanish Registry of Adverse Events from Bio-

logical Therapy in Dermatological Diseases) began in 2008 and

continues to this day. All patients registered up to November

2011 have been recruited in this study. In the 13 participating

centres, all consecutive patients receiving treatment with bio-

logical drugs were included in the registry. It has a control arm

consisting of moderate-to-severe psoriasis patients receiving

conventional systemic drugs. This is a prospective inception

cohort and its methodology has been previously described.8

Less than 1% of the patients refused to participate. Quality

control for Biobadaderm data include continuous online moni-

toring of all data and yearly in situ monitoring of a random

sample.

The prevalence of overweight in the general population was

obtained from National Statistics Institute (INE) data (2009

study data by age and gender.8) Analyses were restricted to sub-

jects aged over 18.

Variables evaluated
BMI was calculated as weight in kilograms divided by subject

height in metres squared, at the time of their entry into the Biob-

adaderm cohort. Three different categories were defined as fol-

lows: BMI < 25 (normal weight), BMI 25–29.9 (overweight)

and BMI > 30 (obese). We compared the percentages of each

group (normal weight, overweight and obese) with respect to

the general Spanish population. Drug survival was analysed

using the first cycle of treatment for each patient. First day of

drug administration was considered as the starting date and last

administration as the end of the therapy. Treatments were con-

sidered discontinued when at least two consecutive administra-

tions were missed. Patients were followed up until the drug was

withdrawn or they were censored.

As there may have been many different reasons for discon-

tinuing the drug, analysis was restricted to withdrawals due to:

(i) lack of effectiveness; (ii) remission; and (iii) adverse events

leading to drug withdrawal. As no strict effectiveness criteria

have been defined by Biobadaderm, lack of effectiveness was

considered when effectiveness did not fulfil expectations of the

physician and/or the patient after the induction therapy or was

lost after an initial improvement. Discontinuation was

considered to be due to an adverse event when this was stated by

the treating physician.8 Adverse events included in Biobadaderm

are serious adverse events and other events that require with-

drawal of treatment or non-scheduled medical care, including

changes in the disease.8

Statistical analysis
We compared the prevalence of different categories of BMI

(normal weight, overweight and obese) with data from the gen-

eral Spanish population (chi-squared test) and the mean BMI of

patients with psoriasis treated with conventional systemic drugs

as well as each biological agent individually (Student’s t-test).

For each category of BMI, the incidence rate for the outcome

was described. Different survival curves were compared by using

the log-rank test, stratified by drugs, after checking that the

curves did not cross each other. As there were some signs of con-

founding by drug, a log-rank test stratified by drug between BMI

categories was used. Multivariate analysis was performed by Cox

regression to minimize the effect of confounding variables and

to check the effect of BMI adjusted for age and drugs. For the

multivariate analysis, only the first cycle of treatment was

included for each patient to avoid the effect of clustered mea-

sures by the patient. To evaluate possible confounding factors,

the effect of BMI was considered before and after introducing

them in the model, and the confounder was kept in the model if

there was a change in the coefficient of BMI greater than 10%.

Interaction was evaluated using likelihood ratio test of the mod-

els with and without the interaction term.

Results

Prevalence of overweight/obesity
A total of 1162 moderate-to-severe psoriasis patients on systemic

conventional or biological treatment were recruited. Of these,

31.73% were of normal weight, 39.50% overweight and the

remaining 28.74% classified as obese. The prevalence of obesity

was found to be significantly higher in the psoriasis population

(29%) than in the general Spanish population (16%)

(P < 0.001)9. No differences were found regarding the preva-

lence of overweight (Fig. 1).9

Association between drugs and BMI
No significant differences were found when comparing the over-

all percentage of patients receiving biologics or conventional

therapy for the different categories of BMI (P = 0.58). No differ-

ences were found in mean BMI between patients treated with bi-

ologics (mean BMI: 27.9) or conventional therapy (mean BMI:

27.8) (Student’s t-test, P = 0.29). However, patients receiving

infliximab (mean BMI: 29.1; P = 0.006), efalizumab (mean

BMI: 28.9; P = 0.02) and ustekinumab (mean BMI: 28.8;

P = 0.02) had a significantly higher BMI than patients on con-

ventional systemic treatment (mean BMI 27.8).
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Therapy survival
The most common cause for discontinuing biological therapy

was lack of effectiveness (182 withdrawals per 1000 person-

years), followed by remission (86 per 1000 person-years) and,

less frequently, adverse events (54 per 1000 person-years). Rates

of drug withdrawal for classic drugs were 128 per 1000 person-

years due to lack of effectiveness, 160 per 1000 person-years due

to remission and 105 per 1000 person-years due to adverse

events. All differences in rates between classic therapy and biolo-

gics are statistically significant, but larger for discontinuation

due to remission and adverse events (Table 1).

On univariate analysis discontinuation of therapy due to lack

of effectiveness was statistically related to BMI for biologics

(Table 1). A 5-unit increase in BMI was associated with a 14%

increased risk of stopping therapy due to lack of effectiveness

(RR 1.14, 95%CI: 0.99–1.31). Drug survival curves showed a

trend (log-rank test, P = 0.03) to lower survival the higher the

BMI category (log-rank test for trend, P = 0.04). We could not

detect a crude effect of BMI on patients receiving classic systemic

therapy.

On univariate analysis discontinuation of therapy due to

remission was not related to BMI (Table 2).

A crude association was also found between the risk of

adverse events conditioning the maintenance of treatment (drug

survival) and BMI for biologics (Table 3). As described above,

every 5-unit increase in BMI (i.e a change similar to that associ-

ated with BMI category change from normal weight to over-

weight and from overweight to obese) was associated with a

crude 41% increased risk of having an adverse event (AE) as

defined in Biobadaderm (RR 1.41, 95%CI: 1.09–1.81) (Table 3).

There were also significant differences at the limit of statistical

significance in the survival curves of the drug (log-rank test,

P = 0.05) with a trend to lower survival, the higher the BMI cat-

egory (log-rank test for trend, P = 0.018). There was no detect-

able crude effect of BMI in the risk of adverse events on patients

receiving classic systemic therapy (RR1.12, 95%CI 0.88-1.43).

Multivariate analysis
A multivariate analysis was performed to discard the effect of

some confounding factors, particularly the drug chosen. The

results of the multivariate analysis models are shown in Table 4.

After adjustment for the drug used, the hazard related to

withdrawal for remission was not associated with BMI. In con-

trast, a 5-unit increase in BMI was associated with an increase in

12% in the hazard of discontinuation due to lack of effectiveness

and a 17% increase in the hazard of discontinuation due to

Table 1 Discontinuation of the drug due to lack of effectiveness. Univariate analysis. First cycle of therapy for every patient

Category Number of
treatment
cycles

Withdrawals
due to lack of
effectiveness

Patient-
years

Rate of withdrawals due to lack
of effectiveness

Survival of the drug up to lack of
effectiveness

Incidence rate
(1000 person-
years)

RR associated
with a 5-unit
increase in
BMI (95%CI)

Log-Rank Test
of differences
in survival
(P value)

Log-Rank Test for
trend associated
with ordered
BMI group (P value)

Biologics

All patients with
biologic therapy

626 180 987 182

Normal weight 202 56 343 163 1.14 (0.99-1.31)* 0.03* 0.04*

Over-weight 239 59 383 154

Obese 185 65 261 249

Classic systemic drugs

All patients with
classic systemic
therapy

536 86 674 128

Normal weight 167 23 206 111 0.99 (0.90-1.39) 0.30 0.14

Overweight 220 34 280 121

Obese 149 29 187 154

*Stratified by drug

0% 20% 40% 60% 80% 100%

Spanish population

Biobadaderm

Spanish population Biobadaderm
Normal 36916347600

Overweight 45913282300

Obesity 3345645700

Figure 1 Comparisonbetweenpsoriaticpopulation (Biobadaderm)
and general population (Instituto Nacional de Estadística)9.
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effect of BMI decreased (a 5-unit increase in BMI increased the

hazard ratio by 41% in the univariate analysis, but after adjust-

ing for age in the multivariate analysis, the increased risk was

only 17%).

All tests for drug group-BMI interaction were not significant,

meaning that we could not detect a difference in the effect of

BMI between patients receiving biologics and classic drugs.

Discussion
In this prospective study, we observed that Spanish patients with

moderate-to-severe psoriasis had a higher prevalence of obesity

than the general Spanish population despite similarity in the

prevalence of overweight. In addition, increased BMI was associ-

ated with an increased risk of treatment discontinuation due to

lack of effectiveness and a higher risk of adverse events, also

affecting survival of the drug.

Biobadaderm is a prospective and presumably representative

registry of the psoriasis population being treated with systemic

therapy in Spain.8 Participating centres are distributed all over

Spain and recruit patients from their own area. Data such as

height and weight are routinely registered at the beginning of the

study when the patient is enrolled in the registry. Thus, weight

cannot be primarily conditioned by the therapy of choice. How-

ever, as patients may be drug-na€ıve or may come from switching

to another therapy, effects from previous therapy on weight can-

not be ruled out. According to the results of our study, one in

every three moderate-to-severe psoriasis patients was obese, with

a prevalence almost twice that expected with respect to the gen-

eral population (INE)9, in coherence with other epidemiological

studies.10

The association between psoriasis and obesity has been

reported in different population-based studies. Lindeg�ard first

described this association in a study of 159 200 Swedish citizens

over a 10-year period.11 Obesity was one of the multiple inde-

pendent associations with psoriasis found by Neimann et al. in a

population of 120 000 individuals with mild and severe psoria-

sis.12 In a recent review and meta-analysis of observational stud-

ies, Amstrong et al. found the pooled odds ratio (OR) for

obesity among patients with psoriasis to be 1.66 (95% confi-

dence interval (CI) 1.46–1.89) compared with those without

psoriasis, after evaluating 16 observational studies with a total of

2.1 million study participants including 201831 patients with

psoriasis-13

Overweight and obesity have also been found to have a higher

prevalence in patients with psoriasis by different authors.14

An increasing number of studies have been recently published

lighting the rationale of the link between psoriasis and obes-

ity.15–17

The second main objective of our work was to evaluate the

impact of overweight/obesity in the risk of discontinuing the

therapy.

There are several reasons underlying the discontinuation of a

therapy in the clinical setting. Gianecki et al. found loss of effi-

cacy to be the main reason for discontinuing biological treat-

ments, followed by adverse events.18. Consistently, in our series,

lack of effectiveness was the most common cause for withdrawal

of biologics, followed by remission and adverse events. Regard-

ing classic systemic therapy, remission was the most common

cause of withdrawal, followed by lack of effectiveness and

adverse events. These data might reflect differences in the profile

of the patients treated with each type of drug in terms of sever-

ity, other patient characteristics associated with therapy selection

or even discrepancy regarding the expected results with the drug

used. However, these differences have been taken into account

in multivariable analysis adjusted for drug used, and its results

show an increased risk of therapy withdrawal due to lack of

effectiveness in all types of therapy.

After controlling for the confounding effects that affect the

crude rates, and with the increased power associated with multi-

variate analysis, we have shown that a 5-unit increase in BMI

(similar to a change in BMI category from normal weight to

overweight and from overweight to obesity) was associated with

a 12% increased risk of discontinuing therapy due to lack of

effectiveness (HR 1.12, 95% CI: 1.01–1.24) and with a 17%

increased risk of having an adverse event (HR 1.17, 95% CI:

1.02–1.36), both independently of the drug used. We did not

find a difference in these effects between patients on classic and

biological therapy.

There is increasing evidence to suggest that bodyweight and

body mass index may influence the outcome of short-term ther-

Table 4 Multivariate analysis. First cycle of therapy for each patient

Hazard ratio per
5 BMI units in all
patients (95% CI)

Likelihood ratio test for
interaction between BMI
and therapy group (biologics/
classic therapy), P value†

Discontinuation due to lack of effectiveness 1.12 (1.01–1.24) 0.75

Discontinuation due to remission 1.05 (0.92–1.20)* 0.19

Discontinuation due to adverse event 1.17 (1.02–1.36)* 0.30

*Adjusted for drug.
†This P value tests the hypothesis of a different effect of BMI in both therapy groups (classic drugs and biologics). As none is significant, we did not
detect a different effect of BMI in therapy groups, and we can use the result in all patients as the most appropriate hazard ratio.
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apy in patients with moderate-to-severe psoriasis. Naldi found

Psoriasis Area Severity Index (PASI) 75 response rate in a cohort

of psoriatic patients treated with systemic therapy to be reduced

in obese patients compared to those with normal weight, both in

systemic conventional or biologic therapy.19

There appears to be at least two main reasons for obese

patients to respond less or easily lose efficacy with time. One of

them is the impact of weight on pharmacokinetics, which has

been found to be a main factor conditioning drug clearance,

which may also reduce the drug′s availability and could have a

potential impact in the clinical outcome.20

The feasibility of adjusting some biological drugs to weight

may explain why infliximab and ustekinumab were more fre-

quently considered by dermatologists as the first drug of choice

for obese patients in our series.

Moreover, the proinflammatory cytokines released from

abdominal fat are thought to compete with those from psoriasis

skin, reducing the drug molecules available for neutralizing skin

inflammation.21

Interestingly, Naldi et al. found that patients with BMI > 30

had a response rate (PASI-75) about 30% lower than the rate

observed in lighter people, both in classic and biologic therapy.

Thus, interactions due to co-occurrence of obesity and psoriasis

could influence the prospects of response of any therapy inde-

pendently of its mechanism of action.

Higher weight was also associated with an increased risk of

developing adverse events conditioning the discontinuation of

the therapy, both for classic drugs and biologics, although the

crude results were non-significant for classic drugs, probably as a

result of lower statistical power and confounding. An increased

number of adverse events does not necessarily mean that they

could be attributable to the therapy, but to the obesity itself.

Thus, the relationship between obesity and discontinuation due

to adverse events could be explained by the fact that obesity has

been considered as a risk factor for infections, cancer or cardio-

vascular diseases, and may be other causes of drug discontinua-

tion.22

More difficult to assess is discontinuation due to remission, as

this concept has not been standardized. However, we were not

able to find any relationship between discontinuation due to

remission and the different categories of BMI.

Of course, our study had to deal with limitations. The assess-

ment of the reasons for discontinuation is subject to a degree of

subjectivity that could lead to measurement bias. Although refer-

ence measurement parameters, e.g. PASI, body surface area,

psoriasis global assesment, are commonly used to evaluate effi-

cacy, a significant heterogeneity between centres can be expected

in relation to the patient profile and physician experience. How-

ever, all doctors participating in Biobadaderm belong to the

Spanish Academy of Dermatology and Venereology Psoriasis

Group, in which guidelines define efficacy as PASI 75 at the end

of the induction period established for each drug.23 This bias is

unlikely to exert any effect on adverse events, as objective crite-

ria, reinforced by training participants, were used in Biobada-

derm.24

It is also possible that the associations found were influenced

by the effect of confounding variables like the drug used, the age

when the patient was recruited or baseline differences that are

likely to be more pronounced between patients on classic ther-

apy and biologics. In fact, higher rates of remission and adverse

events have been found in patients on classic therapy. However,

we have controlled for the effect of these potential confounders

using stratification and multivariate analysis. The drug used (or

factors associated with drug selection) produced confounding

and had to be kept in some of the final models, but after multi-

variable analysis, the independent effect of BMI remained.

We can conclude that obesity in the moderate-to-severe pso-

riasis population should be a priority target in the management

of the disease, as it is very prevalent and is associated with a

worsened therapeutic outcome. On one hand, patients with

moderate-to-severe psoriasis in our area have a significantly

higher prevalence of obesity than the average for the general

population. On the other, the increased prevalence of obesity in

these patients will not only have a potentially negative impact on

the course of their skin disease and general health, but may also

influence the therapeutic outcome.
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