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Summary

Background It is important to assess which patients with psoriasis are more likely
to achieve high clinical responses on biologics.
Objectives To assess the number of treatment episodes (TEs) that achieve a 100%
improvement in Psoriasis Area and Severity Index (PASI 100), PASI 90 or
PASI ≤ 5 at week 24 of biological treatment, and which baseline patient charac-
teristics predict treatment response.
Methods Data from patients with psoriasis treated with adalimumab, etanercept,
infliximab or ustekinumab were extracted from a prospective cohort. TEs with high
clinical responses were described. Uni- and multivariate regression analyses were
performed with the generalized estimating equation method to elucidate which
baseline patient characteristics were predictors for PASI 90 and PASI ≤ 5 at week 24.
Results In total, 454 TEs were extracted (159 adalimumab; 193 etanercept; 19
infliximab; 83 ustekinumab) from 326 patients. At week 24, in 3%, 15% and
59% of TEs, respectively, PASI 100, PASI 90 and PASI ≤ 5 was reached. In TEs
without a PASI 100 or PASI 90 response, PASI ≤ 5 was still achieved in 58% and
52%, respectively. Baseline PASI ≥ 10 was a strong predictor for achieving PASI
90; baseline PASI < 10 and a lower baseline body mass index (BMI) were signif-
icant predictors for PASI ≤ 5 at week 24.
Conclusions A limited number of patients achieved PASI 100 or PASI 90 at 24 weeks
of biological treatment. Including an absolute PASI score in the assessment of pso-
riasis severity is important. Baseline BMI was an important, modifiable predictor
for a high response.

What’s already known about this topic?

• A high clinical response in patients with psoriasis is shifting towards a 90%

improvement compared with baseline Psoriasis Area and Severity Index (PASI 90).
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• To date, no studies have assessed which patients with psoriasis are more likely to

achieve a high clinical response at week 24 of biological treatment.

What does this study add?

• We focused on high responders, defined as achieving PASI 100, PASI 90 or

PASI ≤ 5.

• Frequency of reaching high clinical responses at 24 weeks of biological treatment

was assessed, as were predictors that could identify patients with the ability to

respond well to biological treatment.

• In only a limited number of treatment episodes are PASI 90 (15%) or PASI 100

(3%) achieved.

• Lower baseline body mass index is a predictor for achieving PASI ≤ 5.

A 90% improvement in Psoriasis Area and Severity Index

(PASI 90) is observed more often with current therapies for

psoriasis. PASI 90 corresponds better with a clear or almost

clear psoriasis and with a good quality of life compared with

PASI 75 (75% improvement in PASI).1–3 Therefore, treatment

success in psoriasis is starting to shift from PASI 75 to PASI

90.1 A high clinical response can be defined as reaching a rel-

ative PASI measure such as PASI 90 or PASI 100 (100%

improvement in PASI) but can also be described by reaching a

low absolute PASI score such as PASI ≤ 5. Studies show that a

good quality of life is also achieved more often in patients

with an absolute PASI ≤ 5 compared with PASI > 5.1,4,5 The

difference between relative and absolute PASI might be impor-

tant in the treatment of patients with psoriasis in daily prac-

tice, in which patients with high baseline PASI scores

(PASI ≥ 10) and also those with lower baseline PASI scores

(PASI < 10) are being treated with biologics. A lower baseline

PASI score might occur in patients that switch from one bio-

logical treatment to another. It is more difficult to achieve

PASI 90 in patients with a low PASI score at the start of treat-

ment than in patients with high baseline PASI scores. In this

study our first objective was to assess how many patients with

psoriasis treated with biologics in daily practice for 24 weeks

achieved a high clinical response (PASI 90, PASI 100,

PASI ≤ 5) at week 24. The second objective was to assess how

many patients that achieved PASI 90 at week 24 also reached

PASI ≤ 5 at week 24. Finally, our third objective was to assess

how many patients without a PASI 90 or PASI 100 response

still achieved PASI ≤ 5 at week 24.

Baseline patient characteristics might predict whether a

patient with psoriasis will achieve a high clinical response

(PASI 90, PASI 100 or PASI ≤ 5) on biological treatment. To

date, no studies have tried to assess which patients with psori-

asis are more likely to achieve these high clinical responses.

However, predicting a high clinical response is important for

personalized treatment and can also increase the awareness of

physicians for those patients at risk of not achieving a high

clinical response. Moreover, knowledge of predictors might

direct future research, for example randomized controlled tri-

als (RCTs) that will try to improve the efficacy of biologics

for those patients who are not expected to achieve a high clin-

ical response based on these predictors. Baseline patient char-

acteristics associated with the effectiveness of biologics in

previous studies were baseline body mass index (BMI), base-

line severity score, duration of psoriasis and biological

naivety.6–9 Our secondary objective was to assess which

patients were more likely to achieve a high clinical response

by analysing which baseline patient characteristics were pre-

dictors for high clinical response at 24 weeks of treatment

with biologics. For our research objectives, we used prospec-

tive daily practice registry data from BioCAPTURE (Continuous

Assessment of Psoriasis Treatment Use Registry with Biolog-

ics).10

Materials and methods

BioCAPTURE

BioCAPTURE is a registry containing prospective, multicenter

data on biological treatment of patients with plaque psoriasis

from daily practice.10 This registry contains prospective daily

practice data on all consecutive patients with psoriasis treated

with biologics from one academic and eight nonacademic cen-

tres. The use of BioCAPTURE was approved by the medical

ethics committee. Informed consent was obtained from every

patient. Treatment of patients with psoriasis is carried out

according to European and Dutch guidelines.11,12 Treatment

decisions, such as dose adjustments, were made by the treat-

ing physician.

Data extraction

Data from patients with psoriasis that were treated with bio-

logics [adalimumab (ADA), etanercept (ETA), infliximab (IFX)

and ustekinumab (USTE)] were extracted from BioCAPTURE

(2005–May 2015). Extracted baseline variables were PASI

score, age at start of biological treatment, sex, weight, length,

BMI, psoriatic arthritis, positive family history of psoriasis,

duration of psoriasis until start of biological treatment and

biological naivety. A treatment episode (TE) was defined as a
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period of time in which the patient received a biologic with-

out interrupting treatment for > 90 days. Ninety days is a

widely accepted interruption period.13–15 The baseline PASI

score of a TE was defined as PASI score at start or if it was not

recorded at that time point, the closest PASI between 90 days

prior to and 7 days after the start of the biologic. For each

patient, only the first TE per biologic was chosen if a patient

had received the same biologic twice. One patient could have

multiple TEs when the patient had switched from one biologic

to a different one. The mean average biologic dose during the

first 24 weeks was calculated. It was also calculated whether

the total biologic dose during the first 24 weeks of treatment

was low to normal or higher than European Medicines Agency

(EMA) label dose. In addition, it was noted whether during a

TE a concomitant conventional systemic agent [methotrexate

(MTX); acitretin; fumaric acid esters; ciclosporin] was pre-

scribed in the first 24 weeks of biological treatment. Bridging

and combination therapy were both regarded as the prescrip-

tion of a concomitant conventional agent.

Analyses

Patients that discontinued the biological treatment owing to

ineffectiveness before week 24 were considered nonresponders

(not achieving PASI 90, PASI 100 and PASI ≤ 5) at week 24.

Data from patients who discontinued for other reasons, such

as adverse events or pregnancy wish, were not included in the

analyses. To optimize power, all biologics were grouped

together. The time point used to evaluate whether treatment

success is being achieved differs between biologics, but an

evaluation at 24 weeks of treatment is considered appropri-

ate.16,17 Firstly, percentages of TEs in which PASI 90, PASI

100 or PASI ≤ 5 were reached at week 24 were described.

Secondly, the percentage of TEs in which PASI 90 and

PASI ≤ 5 were reached at week 24, as well as the percentage

of TEs in which PASI 90 or PASI 100 were not achieved but

in which PASI ≤ 5 was still achieved at week 24, were calcu-

lated. Thereafter, the percentage of TEs with a baseline

PASI ≥ 10 (≥ 10% improvement in PASI) in which PASI 90,

PASI 100 and PASI ≤ 5 were reached at week 24 was

described. Lastly, uni- and multivariate regression analyses

were performed to elucidate which baseline patient character-

istics were predictors for PASI 90 or PASI ≤ 5 at week 24

(Table S1; see Supporting Information). Baseline PASI score

was divided into baseline PASI ≥ 10 and < 10. Owing to low

numbers of TEs in which PASI 100 was achieved (15 TEs;

3�3%) at week 24, predictors for this outcome could not be

assessed. As one patient could contribute to multiple TEs, the

generalized estimating equation (GEE) analysis with patient as

random effect was chosen in order to analyse which baseline

patient variables predicted PASI 90 and PASI ≤ 5. A GEE analy-

sis takes into account the patients that are included more than

once in the analysis. With GEE analysis, parameters of a gener-

alized linear model are estimated when the dependent variable

is a dichotomous variable.18 After the univariate analyses with

GEE, baseline patient variables with a P-value < 0�2 were

incorporated into the multivariate analyses. Backward selection

was manually performed stepwise, excluding the baseline

patient variable with the highest P-value above 0�05. The final

predictor model included those baseline patient variables that

had a P-value < 0�05. For the multivariate analyses, BMI was

chosen over weight, as these variables are highly correlated.

Sensitivity analyses with weight instead of BMI were per-

formed. Additional sensitivity analyses were performed for (i)

ADA/ETA as a group (excluding IFX and USTE); (ii) TEs with

a low-to-normal label biologic dose; (iii) TEs without a treat-

ment interruption; (iv) TEs without combination therapy; and

(v) PASI ≤ 3 at week 24 because in all TEs with a PASI 90 at

week 24 an absolute PASI score of ≤ 3 was present. Correction

for missing baseline data was performed using multiple impu-

tations in SPSS (IBM, Armonk, NY, U.S.A.). Predictors were

described with 95% confidence intervals and P-value. Analyses

were performed using Excel 2007 (Microsoft, Redmond, WA,

U.S.A.) and SPSS 22.0 (IBM).

Results

Patients

Table 1 shows the characteristics of the 326 patients included

from BioCAPTURE. Our cohort was comparable with other

major daily practice psoriasis registries;19,20 most patients with

psoriasis treated with biologics were male (62�0%), over-

weight (27�6 kg m�2) and had a positive family history of

psoriasis (67�5%). Median baseline PASI score was 12�8.

Baseline characteristics of treatment episodes

In total, 483 TEs were extracted of which 454 TEs were

included (159 ADA, 193 ETA, 19 IFX and 83 USTE). Baseline

characteristics of TEs are shown per biologic in Table 2.

Thirty-seven of 454 TEs did not complete 24 weeks owing to

ineffectiveness, and were included in the analyses as

Table 1 Baseline patient characteristics of BioCAPTURE (n = 326)

Mean � SD age at start of

biologic (years)

47�2 � 12�6

Sex (male) 202 (62�0)
Mean � SD length (cm)a 175�6 � 8�7
Median (IQR) weight (kg)b 86�4 (76�0–99�0)
Median (IQR) BMI (kg m�2)a 27�6 (24�5–31�3)
Positive family history of

psoriasis (yes)c
214 (67�5)

Psoriatic arthritis, diagnosis

by a rheumatologist (yes)d
97 (31�1)

Median (IQR) duration of psoriasis

until start of biologic (years)e
20�3 (12�9–30�1)

Median (IQR) baseline PASI score 12�8 (9�7–17�8)

Data are n (%) unless otherwise indicated. IQR, interquartile

range; BMI, body mass index; PASI, Psoriasis Area and Severity

Index. aSixty-two missing; b60 missing; cnine missing; d14 miss-

ing; etwo missing.
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nonresponders. As no comparisons between biologics were

made, no statistical comparisons between baseline characteris-

tics were performed. Numerically, median baseline PASI score

was highest for patients that were treated with IFX (14�5) and
lowest for patients on ADA (12�0). Of 454 TEs, 67�4%
(n = 306) had a baseline PASI ≥ 10 and 32�6% (n = 148) had

a baseline PASI < 10. Median baseline weight was highest for

patients on IFX (92�0 kg), followed by USTE (91�3 kg), ADA

(88�0 kg) and ETA (82�5 kg). In our cohort, IFX was the last

resort treatment; all patients treated with IFX were biologic

non-naive.

Treatment characteristics of treatment episodes

The treatment characteristics of TEs are shown in Table S2

(see Supporting Information). The median biologic dose,

including induction dose, was 46 mg every 2 weeks for

ADA, 72 mg weekly for ETA, 7�6 mg kg�1 every 8 weeks

for IFX and 62 mg every 12 weeks for USTE (USTE 45-mg

group: 62 mg every 12 weeks; USTE 90-mg group: 123 mg

every 12 weeks). In 17�6%, 45�1% and 10�8% of ADA, ETA

and USTE TEs, respectively, the biologic dose was higher

than would be expected by EMA label dose after 24 weeks

of treatment. Two of 16 (12�5%) TEs that started with 90-

mg USTE received a starting dose higher than label (i.e. in

these two TEs body weight was ≤ 100 kg) and nine of 67

(13�4%) TEs that started with 45-mg USTE received a start-

ing dose lower than label (i.e. in these nine TEs body

weight was > 100 kg). All doses of IFX were as per EMA

labelling. Biologics were combined with conventional sys-

temic agents in 114 TEs, varying from bridging therapy to

continuous combination therapy. MTX was the agent most

often prescribed. Of 454 TEs, treatment was interrupted in

95 (20�9%) TEs, with a total of 114 treatment interruptions.

Time of interruption was usually short (≤ 4 weeks in 97

interruptions; > 4 weeks in 17 interruptions). The median

[interquartile range (IQR)] time of treatment interruption

was 9�5 (7–21) days.

High clinical response

The number and percentages of TEs in which high clinical

responses were achieved are shown in Table 3 and Figure 1.

A 100% improvement in the Psoriasis Area and Severity

Index at week 24

At week 24, PASI 100 was only achieved in 3�3% (15 of 454)

of TEs. In all TEs (100%) with a PASI 100 response at week

24, PASI ≤ 5 was also attained at week 24. Of the 439 TEs

without PASI 100 response, PASI ≤ 5 was reached at week 24

in 57�6% (253 of 439). From 306 TEs with a baseline

PASI ≥ 10, PASI 100 was reached at week 24 in 3�9%
(n = 12). In 2% (three of 148) of TEs with a baseline

PASI < 10, PASI 100 was achieved at week 24.

A 90% improvement in the Psoriasis Area and Severity

Index at week 24

In 15% (67 of 454) of TEs PASI 90 was attained at week 24.

In all TEs (100%) with PASI 90 response at week 24,

PASI ≤ 5 was also attained at week 24. In all TEs (100%) with

PASI 90 at week 24, PASI ≤ 3 was achieved at week 24. An

absolute PASI score of 2�7 was the highest absolute PASI score

Table 2 Baseline characteristics of included treatment episodes (TEs)

Baseline TE

characteristics ADA TEs (n = 159) ETA TEs (n = 193) IFX TEs (n = 19) USTE TEs (n = 83)

Mean � SD age
at start of

biologic (years)

48�9 � 12�5 47�0 � 12�5 49�3 � 12�9 50�4 � 12�6

Sex (male) 94 (59�1) 124 (64�2) 10 (52�6) 54 (65�1)
Mean � SD length (cm) 175�7 � 8�7a 175�1 � 8�0b 173�8 � 8�4 177�0 � 8�8c
Median (IQR) weight (kg) 88�0 (78�5–101�5)a 82�5 (71�0–95�5)b 92�0 (83�2–105�0) 91�3 (79�9–101�1)d
Median (IQR)
BMI (kg m�2)

29�0 (25�5–32�0)e 26�7 (23�9–30�1)b 30�5 (27�4–34�6) 28�1 (25�6–31�9)c

Positive family history of
psoriasis (yes)

107 (67�3)c 128 (66�3)f 11 (57�9)g 54 (65�1)d

Psoriatic arthritis (yes) 54 (34�0)h 57 (29�5)i 11 (57�9) 22 (26�5)h
Median (IQR) duration of

psoriasis
until start of

biologic (years)

20�8 (13�6–32�1)d 21�0 (14�2–31�0) 16�4 (12�6–23�9)g 18�6 (13�9–28�4)

Median (IQR) baseline

PASI score

11�1 (7�3–14�9) 12�6 (9�8–18�5) 14�5 (8�4–20�2) 13�6 (8�1–20�4)

Biologic naive (yes) 53 (33�3) 126 (65�3) 0 (0) 15 (18�1)

Data are n (%) unless otherwise indicated. ADA, adalimumab; ETA, etanercept; IFX, infliximab; USTE, ustekinumab; BMI, body mass index.
aFourteen missing; b52 missing; cfour missing; dtwo missing; e15 missing; ffive missing; gone missing; hsix missing; ithree missing.
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in the PASI 90 group. Of the 387 TEs without PASI 90

response, PASI ≤ 5 was reached at week 24 in 51�9% (201 of

387). From 306 TEs with a baseline PASI ≥ 10, in 19�0% (58

of 306) of TEs PASI 90 was reached at week 24. In only 6�1%
(nine of 148) of TEs with a baseline PASI < 10 was PASI 90

achieved at week 24.

Psoriasis Area and Severity Index less than or equal to

five at week 24

Of 454 TEs, in 268 (59�0%) TEs PASI ≤ 5 was reached at

week 24. From 306 TEs with a baseline PASI ≥ 10, in 54�6%
(167 of 306) of TEs PASI ≤ 5 was achieved at week 24. This

was 68�2% (101 of 148) of TEs with a baseline PASI < 10. In

50�2%, 38�5%, 24�2% and 11�2% of 454 TEs, respectively,

PASI ≤ 4, PASI ≤ 3, PASI ≤ 2 and PASI ≤ 1 was reached at

week 24 (Fig. 1).

Predictors for high clinical response

After correcting for multiple TEs from the same patients with

multivariate GEE regression analysis, the most important

predictor for achieving a PASI 90 response at week 24 was

baseline PASI ≥ 10 [baseline PASI ≥ 10 = 1�284 (95% CI

0�541–2�027); P < 0�01]. Predictors for PASI ≤ 5 at week 24

were baseline PASI < 10 and a lower baseline BMI [baseline

PASI < 10 = 0�555 (95% CI 0�161–0�949) (P = 0�01); BMI

�0�068 (IQR �0�108 to �0�028) (P < 0�01)].
Sensitivity analyses for PASI ≤ 3 at week 24 revealed the same

predictors as the analyses for PASI ≤ 5. Sensitivity analyses on

ADA/ETA as one group (excluding IFX and USTE) also resulted

in the same predictors for PASI 90, PASI ≤ 5 and PASI ≤ 3. Sen-

sitivity analyses with weight instead of BMI showed that base-

line PASI remained the only predictor for PASI 90 at week 24

[baseline PASI ≥ 10 = 1�284 (95% CI 0�541–2�027);
P < 0�01]. For PASI ≤ 5 at week 24, the significant predictors

were baseline PASI < 10 [PASI < 10 = 0�540 (95% CI 0�152–
0�928); P = 0�01] and a lower baseline weight [�0�018 (95%

CI �0�030 to �0�007); P < 0�01]. Sensitivity analyses for

PASI ≤ 3 showed the same predictors.

Sensitivity analyses for the TEs with a low-to-normal label

dose during the first 24 weeks of biologic treatment, as well

as for the TEs without a treatment interruption, resulted in the

same predictors for PASI 90 and for PASI ≤ 5 as described

previously. Sensitivity analyses for PASI ≤ 3 in low-to-normal

label dose, as well as in the TEs without a treatment interrup-

tion, yielded the same predictors as for PASI ≤ 5.

Additional sensitivity analyses were performed excluding

the TEs in which a conventional systemic agent was used in

the first 24 weeks of biologic treatment. These analyses

resulted in the same predictor for PASI 90, that is baseline

PASI ≥ 10. Predictors for PASI ≤ 5 were baseline PASI < 10,

lower baseline BMI (or lower baseline weight) and biologic

naivety. However, biologic naivety was highly correlated with

baseline PASI score. Biologic-naive patients were significantly

more likely to have a baseline PASI ≥ 10 [0�599 (95% CI

0�214–0�983); P < 0�01] compared with patients that had

previously used a biologic. Baseline BMI or baseline weight

did not correlate with baseline PASI score.

As USTE is dosed by baseline weight (≤ 100 or > 100 kg),

baseline weight was divided into these two categories for

additional sensitivity analyses. These analyses showed that

baseline PASI was the only predictor for PASI 90 and PASI ≤ 5

and that baseline weight was no longer a predictor for

PASI ≤ 5.

Discussion

At week 24 in our real-world prospective cohort of patients

with psoriasis treated with biologics, in only a limited number

of TEs was PASI 100 or PASI 90 reached. In all TEs with a

Table 3 Treatment episodes (TEs; n = 454) achieving 100%

improvement in the Psoriasis Area and Severity Index (PASI) 100,

90% improvement in PASI (PASI 90) or Psoriasis Area and Severity

Index less than or equal to five (PASI ≤ 5) at week 24

Outcome

Number of
TEs that

reached the
outcome

at week 24a

Number

of TEs
that did

not reach
the outcome

at week 24a

Number of
TEs that

reached
outcome and

also reached
PASI ≤ 5 at

week 24b

Number

of TEs
that did

not reach
outcome

but still
reached

PASI ≤ 5
at week

24c

PASI 100 15 (3�3) 439 (96�7) 15 (100) 253 (57�6)
PASI 90 67 (14�8) 387 (85�2) 67 (100) 201 (51�9)
PASI ≤ 5 268 (59�0) 186 (41�0) 268 (100) 0 (0)

an (%) of all TEs in study; bn (%) of TEs that reached outcome;
cn (%) of TEs that did not reach outcome.

Fig 1. Percentage of treatment episodes (TEs) with high effectiveness

based on absolute Psoriasis Area and Severity Index (PASI) scores at

week 24.
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PASI 100 or PASI 90 response, PASI ≤ 5 was also achieved.

However, in a substantial proportion of TEs without a PASI

100 or PASI 90 response, PASI ≤ 5 was still achieved (58%

and 52%, respectively). Of note, from TEs with a baseline

PASI ≥ 10, a higher proportion achieved PASI ≤ 5 (55%) than

PASI 90 (19%) at week 24. Baseline PASI ≥ 10 was a strong

predictor for reaching PASI 90 at week 24. Baseline PASI < 10

and a lower baseline BMI were predictors for PASI ≤ 5 at

week 24.

The prescription of concomitant conventional systemic

agents and adjustment of dosages of biologics, as well as treat-

ment interruptions, were allowed in this daily practice cohort

in order to personalize treatment. When analysing the TEs that

were characterized by a low-to-normal biologic dose com-

pared with EMA label dose during the first 24 weeks of treat-

ment, the same predictors for PASI 90 and PASI ≤ 5 were

found. This was also the case when analysing TEs without

treatment interruptions, as well as in the TEs in which no

conventional systemic agents were used. Sensitivity analyses

for weight instead of BMI showed the same predictors for

PASI 90 and PASI ≤ 5 at week 24. As the number of TEs for

USTE and IFX were small, sensitivity analyses were performed

for ADA/ETA as one group. This also resulted in the same

predictors for PASI 90 and PASI ≤ 5. Therefore, our results on

the predictors of PASI 90 and PASI ≤ 5 seem to be robust.

In our study, PASI ≤ 5 was chosen because PASI ≤ 5 is a

goal that is widely accepted among physicians and is associ-

ated with a good quality of life.1,4,5 Sensitivity analyses were

performed for PASI ≤ 3, as in all TEs in which PASI 90 was

achieved at week 24, PASI ≤ 3 was also achieved at week 24.

These sensitivity analyses showed the same predictors as the

analyses for PASI ≤ 5 at week 24, which underscores the

robustness of our results.

The opinion about treatment success is changing, with PASI

90 becoming the new treatment goal.1,16 However, treatment

success can also be defined by reaching PASI 100 or PASI ≤ 5.

With this study we have shown that in daily practice, patients

with psoriasis treated with biologics (ADA, ETA, IFX, USTE)

rarely achieved PASI 100 (3�3%) or PASI 90 (15%) and more

frequently achieved PASI ≤ 5 (59%), and even lower absolute

PASI scores, such as PASI ≤ 2 (24�2%) at week 24. However,

in RCTs of these biologics PASI 90 is often achieved (20–58%
of patients) at weeks 16–28.21–24 This might be owing to the

higher PASI score at start of treatment in RCTs compared with

daily practice. In our study, high baseline PASI score

(PASI ≥ 10) was, indeed, a predictor for reaching PASI 90 at

week 24. In addition, in daily practice, patients with psoriasis

that switch from one biologic to another could have a lower

baseline PASI score than biologic-naive patients. Indeed, we

showed that biologic-naive patients significantly more often

had a baseline PASI score ≥ 10 compared with biologic non-

naive patients. Also, the median baseline PASI score in our

cohort was 12�8. However, the mean baseline PASI scores in

RCTs were higher and ranged from 18 to 23.21–24 We also

demonstrated that, in daily practice, PASI ≤ 5 was more often

achieved than PASI 90 or PASI 100 at week 24, even in

patients with a baseline PASI ≥ 10. Therefore, PASI 90 might

not be the most suitable outcome with which to assess psoria-

sis severity in patients with psoriasis who are being treated

with biologics in daily practice. Based on our results, we

advise physicians to monitor both relative, as well as absolute,

PASI scores in daily practice. We also advise including absolute

PASI scores in publications about efficacy/effectiveness from

RCTs and cohort studies.

So far, few studies have tried to assess which baseline

patient characteristics are associated with the effectiveness of

biologics. In the literature, baseline BMI, baseline severity

score (PASI and physician global assessment), duration of pso-

riasis and biologic naivety are postulated.6–9 Our study

showed that baseline PASI was the most important predictor

for PASI 90 and one of the important predictors for PASI ≤ 5

at week 24. A lower baseline BMI was an important predictor

of treatment response (PASI ≤ 5) at week 24. Both predictors

were also found for the more stringent PASI ≤ 3 at week 24.

Recently conducted RCTs have shown that weight loss during

biologic treatment (ADA, ETA, IFX, USTE) increases the effi-

cacy, even in biologics that are not dosed according to

weight.25,26 Baseline BMI also predicted biologic discontinua-

tion in drug survival studies.27–31 These findings are important

because most biologics are not dosed based on weight and

none of the biologics are currently being dosed based on BMI.

Patients and physicians might benefit from the finding that

baseline BMI is a factor that influences the response to biolog-

ical therapy, also because BMI can be influenced by losing

weight. More studies are needed to investigate whether weight

loss has a positive influence on the short- and long-term effi-

cacy, as well as on drug survival, of biological therapies before

advising weight-reduction programmes to our patients.

Limitations of this study are the low patient numbers that

achieve PASI 90 or PASI 100 in daily practice and, conse-

quently, the inability to perform subanalyses for every biologi-

cal agent separately. Another limitation is the lack of

measurements of current alcohol and smoking status of

patients at the start of biological treatment. Our findings war-

rant replication in larger daily practice studies. A strength of

our study is the use of data from the daily practice and multi-

centre BioCAPTURE registry, resulting in a high external valid-

ity. Other strengths include the registration of biologic doses

and concomitant conventional systemic therapies, as well as

the performed sensitivity analyses.

To conclude, in daily practice where baseline PASI is often

lower than in RCTs, a limited number of patients achieved

PASI 100 or PASI 90 at 24 weeks of biological treatment.

Inclusion of an absolute PASI score is important in the assess-

ment of psoriasis severity. Our results also underscore the

importance of the modifiable predictor baseline BMI for

achieving a high response on biological treatment. Future

research into the influence of weight reduction in patients

with psoriasis and the influence of BMI on treatment response

with newly developed biologics is needed. Furthermore, phar-

maceutical companies that perform future studies on biologics

are advised to take into account the patients with high
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baseline BMI when establishing the most appropriate biologic

dose.
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