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Background: The quality of life in psoriatic patients is significantly impaired. Since this century, there have been biologics as
a treatment for psoriasis. These biologics reduce symptoms, but more knowledge is needed about potential improvements in quality of
life. As a result, biological therapy may be more valuable for patients who experience a lot of burden from their chronic skin condition
in daily life. The aim of this systematic review was to investigate the possible improvement of the Dermatology Life Quality Index
(DLQI) in psoriatic patients using biologics.
Materials and Methods: An online search was performed in the PubMed database to identify relevant articles. Inclusion criteria for
studies were psoriatic patients, a measurement of DLQI with biologics and without biologics. Exclusion criteria for studies were
abstracts not written in English, publications before 2012, full text unavailable, quality of life measurements other than DLQI. Results
from the studies with different biologics were combined into the outcome measure: ≥5 points of improvement in the DLQI score.
Results of the studies in which biologics were compared with (conventional) systemic therapy were combined in the outcome measure:
improvement of the DLQI score is better with biologics than with systemic therapy.
Results: There were nine included articles with a total of 19.926 patients. Adalimumab, alefacept, etanercept, infliximab, ustekinumab
and secukinumab were included biologics. Six studies measured the change in DLQI of different biologics in number of points. Of
these six studies, 22 sub-analyses were performed and 20 of them showed a DLQI improvement of ≥5 points. The improvement in
DLQI was better with biologics than with systemic therapy in two of the three measured studies.
Conclusion: Quality of life of psoriatic patients will be improved by the studied biologics. In the future, more research is needed into
biologics on patient and quality of life characteristics.
Keywords: DLQI, PASI, TNF-alpha antagonist

Introduction
About 2% of the world population has the chronic skin disorder psoriasis.1 This immune-mediated skin disorder causes
symptoms and signs such as redness, plaques, white-silver flakes, and a lot of itching.2,3 There are negative consequences
for the quality of life of psoriatic patients due to stigma and the observable marked skin.4 For example, less self-
consciousness and self-esteem can be caused by misconceptions in society, because it is still thought to be contagious.4

Moreover, the severity of the skin disorder is underestimated, as it is not a fatal disease in itself.4 Psoriatic patients also
have an increased risk of developing depression, obesity and metabolic syndrome.1,4 If this kind of experiences causes
stress in patients, the skin will also exacerbate.4 As a result, the patient can end up in a vicious circle.4

The pathogenesis is complicated, as epigenetic factors, immune cells and cytokine activation are involved in the
development of psoriasis.5 Topical therapy, traditional systemic therapy and biologics have been proven to be effective in
reducing the symptoms of the disease,6,7 however little is known about the quality of life improvement in patients who
are taking biologics. Research about this is important, because psoriasis can also cause social and psychological
complaints that are not visible from the outside of people and biologics may be able to reduce complaints in this regard.
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Biologic therapy exists almost two decades, as since 2003 the first biologic treatment alefacept was approved by the
United States Food and Drug Administration.6 After this, more and more biologics have been developed. Biologics can
interfere with the action of cytokines, reducing the inflammatory response.5 For instance, biologics are used when
systemic therapy has too many side effects.6 Nevertheless, the costs of biologic therapy are much higher than the
traditional systemic therapy.6 These costs vary between $13,000 and $30,000 USD for one patient6 and therefore it is also
necessary to research whether the quality of life improves significantly with the use of biologics. There are different types
of questionnaires to assess quality of life, a questionnaire focused on dermatology can best be used for psoriasis. This
outcome can then be used by physicians and patients.6 If physicians know more about possible improvements in quality
of life, besides improving of the skin, this therapy may be more valuable than is thought. Certainly, for patients who
experience a lot of impact of their chronic skin condition in daily life. Moreover, these results of therapy may be of
interest to society so that there can be greater understanding of psoriasis.

The aim of this systematic review is to investigate the possible improvement of the Dermatology Life Quality Index
(DLQI) in psoriatic patients using biologics.

Materials and Methods
Literature Search
An online search was performed in the PubMed database on September 10th, 2021, to identify all articles that measured
quality of life in psoriatic patients using biologics.

Terms included in the search were psoriasis, quality of life, DLQI (Dermatology Life Quality Index) and biological
therapy. The complete literature search was: (“psoriasis”[MeSH Terms] AND (“quality of life”[MeSH Terms] OR
“DLQI”[Title/Abstract]) AND “biological therapy”[MeSH Terms]).

Inclusion and Exclusion Criteria
The abstracts that were written other than English and published before 2012 were excluded. The remaining publications
were screened on title and abstract by one author.

Inclusion criteria were studies with psoriatic patients, a measurement of DLQI with biologics and without biologics.
Exclusion criteria were studies where full text was unavailable, with quality of life measurements other than DLQI. The
reference lists of included studies were searched for other possibly relevant studies.

Endnote X9 was used for the selection of the studies.
The primary outcome was the DLQI in psoriatic patients using biologics. Randomized controlled trials (RCT) would

best suit the research question, but none were available, so this did not count towards the inclusion criteria.

Critical Appraisal
All included studies were critically appraised by one author (Chanel Claudine de Ruiter). The Joanna Briggs checklist for
cohort studies, cross-sectional studies and case series were used to set the risk of bias.8 Questions of the checklist were
answered with yes, no, and unclear. Sometimes a question in the cohort studies has been modified with a word or two to
make the checklist appropriate to the research design.

Data Extraction
Per study, study design, number of patients (and % males), mean age, follow-up period, mean duration of psoriasis,
therapy intervention and mean baseline DLQI score were extracted if available. The outcomes per study were collected in
a separate table. This process has been done by the same author of the critical appraisal (Chanel Claudine de Ruiter).

Data Analysis
A narrative analysis of the results was performed. The results of the studies with different biologics were combined into
one outcome measure: ≥5 points of improvement in the DLQI score. This outcome measure (an improvement ≥5 points
in the DLQI score) was chosen because the results are then clinically meaningful according to the study of Frieder et al.9
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The results of the studies in which biologics are compared with (conventional) systemic therapy are combined in the
outcome measure: the improvement of the DLQI score is better with biologics than with systemic therapy. These two
outcome results are sometimes obtained by manually converting the results. The outcomes of the DLQI score improve-
ment of the studies were considered statistically significant when p < 0.05.

Results
Selection of the Studies
Search and selection process are given in Figure 1. The search started with 52 articles, of which 16 were excluded
because they were not written in English and older than 10 years (n = 16). Therefore, 36 titles and abstracts are screened
for eligibility, and then 19 articles were read in full text. Ten articles were excluded for the reason: no measurement of
quality of life when using biologics (n = 7), full text unavailable (n = 1) and another outcome measure than DLQI (n = 2).
Finally, 9 articles were included.6,9–16 The DLQI score is taken as quality of life outcome, because this score was the
most used in the studies found. No other potentially relevant studies were found in the reference lists of included studies.
The list of excluded studies after reviewing full text can be found in Appendix 1.

Critical Appraisal and Study Characteristics
Results of the critical appraisal are shown in Tables 1–3. The overall quality of the studies was considered good. Included
studies are published between 2013 and 2018, and these are five cohort studies, three cross-sectional studies and one case

Titles and abstracts 

screened 

(n = 36)

Pubmed articles

(n = 52)

Full text articles reviewed 

(n = 19)

Articles included

(n = 9) 

Not written in English and older 

than 10 years articles excluded

(n = 16)

Full text articles excluded 

(n = 8) 

No measurement of quality of life when using biologics

(n = 7)

Full text unavailable

(n = 1)  

Titles and abstracts 

articles excluded 

(n = 17)

Articles matching the 

research question

(n = 11) 
Another outcome measure than DLQI

articles excluded

(n = 2) 

HRQOL (n = 1)

PSO disk (n = 1) 

Figure 1 Flow diagram of study selection.
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series. Unfortunately, almost no confounding factors have been identified and strategies for dealing with confounding
factors have never been mentioned (see Tables 1 and 2).

The details of the study characteristics are demonstrated in Table 4 and the results of included studies are demon-
strated in Table 5.

There were different therapy interventions including for biologics: adalimumab,6,9,13–15 alefacept,6 etanercept,6,9,14–16

infliximab,6,9,15,16 ustekinumab6,9,14–16 and secukinumab.9,15,16 The studies comparing biologics to (conventional) sys-
temic therapy did not specify which biologics and systemic therapy were intended.10–12

Table 1 Critical Appraisal of Included Cohort Studies

Study Were the
Different
Groups
Similar and

Recruited
from the
Same
Population?

Were the
Exposures
Measured
Similarly

to Assign
People to
Different
Exposed
Groups?

Was the
Exposure
Measured
in a Valid

and
Reliable
Way?

Were
Confounding
Factors
Identified?

Were
Strategies to
Deal with
Confounding

Factors
Stated?

Were the
Outcomes
Measured
in a Valid

and
Reliable
Way?

Was the
Follow-Up
Time
Reported

and
Sufficient
to Be Long
Enough for
Outcomes
to Occur?

Was
Follow-Up
Complete,
and if not,

Were the
Reasons to
Loss to
Follow-Up
Described
and
Explored?

Was
Appropriate
Statistical
Analysis

Used?

Ahn
et al6

Yes Yes Yes No No Yes Yes Unclear Yes

Reich
K et al12

Yes Yes Yes Yes No Yes Yes Yes Yes

Iskandar
et al14

Yes Yes Yes Yes No Yes Yes Yes Yes

Frieder
et al9

No Yes Yes No No Yes Yes Unclear Yes

Solberg
et al16

Yes Yes Yes No No Yes Yes Yes Yes

Table 2 Critical Appraisal of Included Cross Sectional Studies

Study Were the
Criteria for
Inclusion in
the Sample
Clearly
Defined?

Were the
Study
Subjects and
the Setting
Described in
Detail?

Was the
Exposure
Measured in
a Valid and
Reliable
Way?

Were Objective,
Standard
Criteria Used for
Measurement of
the Condition?

Were
Confounding
Factors
Identified?

Were
Strategies to
Deal with
Confounding
Factors
Stated?

Were the
Outcomes
Measured in
a Valid and
Reliable
Way?

Was
Appropriate
Statistical
Analysis
Used?

Radtke
et al10

No Yes Yes Yes Yes No Yes Yes

Fernández-
Torres
et al11

Yes Yes Yes Yes No No Yes Yes

Norris
et al15

Yes Yes Yes Yes No No Yes Yes
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Table 3 Critical Appraisal of Included Case Series

Study Were

There

Clear

Criteria

for

Inclusion

in the

Case

Series?

Was the

Condition

Measured in

a Standard,

ReliableWay

for All

Participants

Included in

the Case

Series?

Were Valid

Methods

Used for

Identification

of the

Condition for

All

Participants

Included in

the Case

Series?

Did the Case

Series Have

Consecutive

Inclusion of

Participants?

Did the Case

Series Have

Complete

Inclusion of

Participants?

Was There

Clear

Reporting of

the

Demographics

of the

Participants in

the Study?

Was There

Clear

Reporting of

Clinical

Information

of the

Participants?

Were the

Outcomes

or Follow-

Up Results

of Cases

Clearly

Reported?

Was There

Clear

Reporting of

the

Presenting

Site(s)/

Clinic(s)

Demographic

Information?

Was

Statistical

Analysis

Appropriate?

Buffiere-

Morgado

et al13

Yes Yes Yes No No Yes Yes Yes No Yes

Table 4 Characteristics of Included Studies

Author, Year Study
Design

N (% Male) Mean Age
(SD)

Follow Up Mean
Duration of
Psoriasis
(Years)

Therapy
Intervention

Mean
Baseline
DLQI

Ahn et al,

2013.6
Cohort Adalimumab: 1799

(67.7)

Adalimumab:

44.0

12 weeks Adalimumab:

17.5

Adalimumab Adalimumab:

11.4

Alefacept: 1186 (65.1) Alefacept:

45.1

Alefacept: 19.1 Alefacept Alefacept: 10.7

Etanercept: 2107 (66.0) Etanercept:

45.3

Etanercept: 19.3 Etanercept Etanercept:

12.2

Infliximab: 1462 (68.1) Infliximab:

43.8

Infliximab: 18.2 Infliximab Infliximab: 12.8

Ustekinumab: 1230

(69.6)

Ustekinumab:

45.6

Ustekinumab:

19.6

Ustekinumab Ustekinumab:

12.2

Radtke et al,
2013.10

Cross

sectional

Biologics: 171 - Inapplicable - Biologics Inapplicable

Conventional systemic

therapy: 387

- Conventional

systemic therapy

Inapplicable

Fernández-
Torres et al,
2014.11

Cross

sectional

Biologics: 66 - Inapplicable - Biologics Inapplicable

Conventional systemic

therapy: 119

- Conventional

systemic therapy

Inapplicable

Reich Ket al,
2015.12

Cohort Biologics: 634 (63.7) Biologics: 48.0 Inapplicable Biologics: 21.9 Biologics Inapplicable

Systemic therapy: 1584

(58.9)

Systemic

therapy: 46.8

Systemic

therapy: 16.9

Systemic therapy Inapplicable

Buffiere-
Morgado
et al, 2017.13

Case

series

15 (80.0) 51.9 4 months - Adalimumab therapy 15.4

(Continued)
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Table 4 (Continued).

Author, Year Study
Design

N (% Male) Mean Age
(SD)

Follow Up Mean
Duration of
Psoriasis
(Years)

Therapy
Intervention

Mean
Baseline
DLQI

Iskandar
et al, 2017.14

Cohort Etanercept: 517 Etanercept:

45.1 (± 12.1)

12 months Etanercept: 22.9

(SD: ± 12.1)

Etanercept Etanercept:

Median 18

(IQR: 13–24)

Adalimumab: 1239 Adalimumab:

44.8 (± 12.4)

Adalimumab:

22.3 (SD: ±

12.1)

Adalimumab Adalimumab:

Median 18

(IQR: 13–23)

Ustekinumab: 396 Ustekinumab:

46.7 (± 12.3)

Ustekinumab:

22.0 (SD: ±

12.1)

Ustekinumab Ustekinumab:

Median 19

(IQR: 13–24)

Norris et al,
2017.15

Cross

sectional

Adalimumab: 35 - 24 weeks - Adalimumab -

Etanercept: 7 - Etanercept -

Infliximab: 5 - Infliximab -

Secukinumab: 3 - Secekinumab -

Ustekinimab: 59 - Ustekinimab -

Frieder
et al, 2018.9

Cohort Adalimumab: 40 mg

EOW vs PBO: 1212

- Adalimumab: 40 mg EOW

vs PBO: 16 weeks

- Adalimumab: 40 mg

weekly or EOW vs

PBO

Inapplicable

Infliximab: IV 5 mg/kg vs

PBO: 378

Infliximab: IV 5 mg/kg vs

PBO: 12 weeks

- Infliximab: IV 5 mg/kg

vs PBO

Inapplicable

Etanercept:

- 50 mg weekly, TW vs

PBO: 583

- 25 mg weekly, 50 mg

weekly, 50 mg TW vs

PBO: 652

Etanercept:

- 50 mg weekly, TW vs

PBO: 12 weeks

- 25 mg weekly, 50 mg

weekly, 50 mg TW vs

PBO: 12 weeks

- Etanercept:

- 50 mg weekly, TW

vs PBO

- 25 mg weekly,

50 mg weekly, 50 mg

TW vs PBO

Inapplicable

Ustekinumab:

- 45 mg, 90 mg vs PBO

(PHOENIX-1 study):

766

- 45 mg or 90 mg vs

PBO (PHOENIX-2

study): 1230

Ustekinumab:

- 45 mg, 90 mg vs PBO

(PHOENIX-1 study): 12

weeks

- 45 mg or 90 mg vs PBO

(PHOENIX-2 study): 12

weeks

- Ustekinumab:

- 45 mg, 90 mg vs

PBO (PHOENIX-1

study)

- 45 mg or 90 mg vs

PBO (PHOENIX-2

study)

Inapplicable

Secukinumab:

- 150 mg or 300 mg vs

PBO (ERASURE study):

738

- 150 mg or 300 mg vs

PBO (FIXTURE study):

1306

Secukinumab:

- 150 mg or 300 mg vs

PBO (ERASURE study): 12

weeks

- 150 mg or 300 mg vs

PBO (FIXTURE study): 12

weeks

- Secukinumab:

- 150 mg or 300 mg

vs PBO (ERASURE

study)

- 150 mg or 300 mg

vs PBO (FIXTURE

study)

Inapplicable

(Continued)
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Table 4 (Continued).

Author, Year Study
Design

N (% Male) Mean Age
(SD)

Follow Up Mean
Duration of
Psoriasis
(Years)

Therapy
Intervention

Mean
Baseline
DLQI

Solberg
et al, 2018.16

Cohort Infliximab: 10 (50.0) Infliximab:

41.40 (16.56)

16 weeks - Infliximab Infliximab: 16.20

(SD: 6.37)

Ustekinumab: 10 (60.0) Ustekinumab:

38.20 (16.48)

- Ustekinumab Ustekinumab:

11.80 (SD: 6.75)

Secukinumab: 10 (90.0) Secukinumab:

50.40 (9.96)

- Secukinumab Secukinumab:

13.00 (SD: 8.01)

Etanercept: 10 (80.0) Etanercept:

38.30 (14.55)

- Etanercept Etanercept:

17.70 (SD: 5.77)

Abbreviations: EOW, every other week; IV, intravenously; SD, standard deviation; PBO, placebo; IQR, interquartile range; TW, twice weekly.

Table 5 Results of Included Studies

Author, Year Outcome Measurement Results

Ahn et al,
2013.6

Mean unit DLQI improvement after 12 weeks (95% CI or SD in

studies)

Adalimumab

- 40 mg SQ once weekly after 80 mg loading dose: 11.5

(95% CI 9.4–13.6)
- 40 mg SQ EOW after 80 mg loading dose: 8.6 (95% CI

7.8–9.4)

Alefacept

- 0.025 mg/kg IM once weekly: 4.0 (0.9)

- 0.075 mg/kg IM once weekly: 4.4 (0.9)
- 0.150 mg/kg IM once weekly: 3.2 (0.9)

- 10 mg IM once weekly: 3.8 (NR)

- 15 mg IM once weekly: 4.9 (NR)
- Placebo: 2.4 (NR)

Etanercept
- 25 mg SQ once weekly: 5.8 (NR)

- 50 mg SQ once weekly: 7.4 (NR)

- 25 mg SQ twice weekly: 6.5 (NR)
- 50 mg SQ twice weekly: 7.9 (NR)

Infliximab
- 3 mg/kg IV for 3 infusions: 9.3 (7.0)

- 5 mg/kg IV for 3 infusions: 10.5 (7.1)

Ustekinumab

- 45 mg SQ twice: 9.0 (7.1)

- 90 mg SQ twice: 9.5 (6.6)

Radtke et al,
2013.10

Mean DLQI of 0+ −30 (SD) Biologics: 6.5 (6.7)

Conventional systemic therapy: 7.2 (6.9)

Fernández-
Torres et al,
2014.11

Logistic regression model to predict Dermatology Life Quality
Index impairment adjusted for biologic vs conventional systemic

therapy

B (constant): 0.809
P-value: 0.053, OR: 2.245, 95% CI: 0.991–5.088

(Continued)
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Table 5 (Continued).

Author, Year Outcome Measurement Results

Reich K et al,
2015.12

Mean DLQI of 0+ −30 (SD) Biologics: 11.6 (7.5)

Systemic therapy: 10.9 (6.8)

Buffiere-
Morgado et al,
2017.13

Mean DLQI after four months 2.13 (p < 0.01)

Iskandar et al,
2017.14

Median DLQI (IQR) after 12 months Etanercept: 3 (1–9) (p < 0001)

Adalimumab: 1 (0–6) (p < 0001)

Ustekinumab: 1 (0–6) (p < 0001)

Norris et al,
2017.15

Change in DLQI score at week 24 (95% CI) Adalimumab: −3.68 (−7.19 to −0.17) (p 0.040)

Etanercept: −2.99 (−8.06 to 2.09) (p 0.245)

Infliximab: −10.94 (−16.67 to −5.22) (p < 0.001)

Secukinumab: −8.96 (−15.53 to −1.85) (p 0.013)

Ustekinimab: −7.51 (−10.99 to −4.02) (p < 0.001)

Frieder et al,
2018.9

Adalimumab: Mean change DLQI Adalimumab: 40 mg EOW: −8.4 vs PBO: −1.9 (p <
0.001)

Infliximab: Mean DLQI score improvement Infliximab: IV 5 mg/kg vs PBO: INF: 10.3 vs PBO: 0.4

(p < 0.001)

Etanercept: % patients with clinically meaningful DLQI score

(≥5-points improvement)

Etanercept:

- 50 mg weekly: 72%, TW: 77% vs PBO: 26% (p < 0.0001)
- 25 mg: 50%, 50 mg weekly: 54%; 50 mg TW: 63% vs PBO:

28% (p < 0.0001)

Ustekinumab:

45 mg, 90 mg vs PBO (PHOENIX-1 study): % patients with

normalized DLQI score (≤ 1)
45 mg or 90 mg vs PBO (PHOENIX-2 study): Mean improvement

in DLQI score

Ustekinumab:

- (PHOENIX-1 study) 45 mg: 53.2%, 90 mg: 52.4% vs

PBO: 6.0% (p < 0.001)
- (PHOENIX-2 study) 45 mg: −9.3, 90 mg: −10.0 vs
PBO: −0.5 (p < 0.001)

Secukinumab:

Absolute change in DLQI score

Secukinumab:

- (ERASURE study) 300 mg: −11.4; 150 mg: −10.1 vs
PBO: −1.1 (p < 0.001)
- (FIXTURE study) 300 mg: −10.4; 150 mg: −9.7; vs
PBO: −1.9 (p < 0.001)

Solberg et al,
2018.16

DLQI at follow up (SD) Infliximab: 2.20 (2.30) (p ≤ 0.01)

Ustekinumab: 4.13 (2.96) (p ≤ 0.05)

Secukinumab: 4.40 (4.65) (p ≤ 0.01)

Etanercept: 5.20 (3.93) (p ≤ 0.01)

Abbreviations: SQ, subcutaneously; IM, intramuscularly; NR, not reported; CI, confidence interval.
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A total of 19.926 patients participated in the nine studies of which 17.836 patients received biologics and 2.090
patients received systemic therapy. The number of patients varied widely between studies (see Table 4). If the percentage
of males was available, it was always a majority (>50%).6,12,13,16

The duration of having psoriasis was not available in all studies, only in three studies. These studies6,12,14 indicate that
patients have the skin disease on average 16.9 years in a study with systemic therapy12 and on average at least 17.5 years
for adalimumab in biologic therapy studies.6 22.9 (SD: ± 12.1) years taking etanercept is the mean maximum disease
duration of included studies using biologics.6

The mean age was identified in five studies,6,12–14,16 the youngest mean age was 38.20 years using ustekinumab,16

and the oldest mean age was 51.9 years using adalimumab.13 It was remarkable that these therapies almost do not involve
young people, given these mean ages.

In four studies, the baseline DLQI is given,6,13,14,16 and in six studies, there is a follow-up.6,9,13–16 The mean DLQI
score for biological therapy ranged from 10.7 for alefacept6 to 17.70 for etanercept.16 If known, the follow-up period
varied from 12 weeks using adalimumab,6 alefacept,6 etanercept,6,9 infliximab,6,9 ustekinumab6,9 and secukinumab9 to 12
months using adalimumab,14 etanercept14 and ustekinumab.14

Data Analysis
There were six studies that measured the change in DLQI of different biologics in number of points6,9,13–16 and there
were three studies comparing DLQI score change between biologics and systemic therapy.10–12 The results per outcome
are demonstrated in Table 6. The p values were available from these studies, except from Ahn et al,6 Radtke et al10 and
Reich et al12 of these studies only the 95% CI or standard deviation were available.

In the studies comparing different biologics, the biologics that were included are adalimumab, alefacept, etanercept,
infliximab, ustekinumab, secukinumab. Of alefacept, there were only results from one study,6 so no further research of
DLQI change for this biologic could be done.

An improvement of ≥5 points in DLQI score was reported in four adalimumab treatment studies.6,9,13,14 The greatest
improvement in DLQI score was seen in the study of Iskandar et al14 with a median improvement of 14 (p < 0001). The
smallest improvement was seen in the study by Frieder et al9 with a mean improvement of 8.4 (p < 0.001) at a dose of
40 mg every other week. Of the 5 adalimumab studies, there was not ≥5 points of improvement in the DLQI score in
Norris et al,15 which was 3.68 (p 0.040).

For etanercept, there was ≥5 points DLQI improvement in four studies.6,9,14,16 Solberg et al16 showed the biggest
improvement of these studies, namely 12.50 points (p ≤ 0.01) on average. Ahn et al6 showed the least improvement, averaging
5.80 points at a dose of 25 mg subcutaneously once weekly. The DLQI improvement of ≥5 points was observed in 77% (p <
0.0001) of patients in the study by Frieder et al9, they received 50 mg twice weekly. This is the highest percentage of patients
with a DLQI score improvement of ≥5 points. This same study indicated that 50% of patients (p < 0.0001) on a dose of 25 mg
weekly improved DLQI by ≥5 points, which was the lowest reported percentage of patients with a DLQI improvement ≥5
points.9 In the study of Norris et al,15 the mean DLQI improvement was 2.99 (p 0.245), accordingly less than 5 and not
statistically significant.

All four infliximab studies showed ≥5 points of DLQI improvement.6,9,15,16 Solberg et al16 showed the greatest
improvement of these studies with a mean improvement of 14.00 (p ≤ 0.01) points. The least improvement was seen in
the study by Ahn et al6 with a mean improvement of 9.3 (SD 7.0) at a dose of 3 mg/kg intravenously for 3 infusions.

An improvement of ≥5 points in DLQI score was reported in all five ustekinumab treatment studies.6,9,14–16 The biggest
improvement in DLQI score was seen in the study of Iskandar et al14 with a median improvement of 14 (p < 0001). Norris et al15

showed the smallest improvement, averaging 7.51 points (p < 0.001).
Secukinumab therapy indicated a ≥5-point improvement of DLQI in all three studies reviewed.9,15,16 The DLQI

improvement was largest in a study by Frieder et al.9 The ERASURE study by Frieder et al9 showed that patients
receiving 300 mg of secukinumab had an average DLQI improvement of 11.4. The DLQI improvement was smallest in
a study by Solberg et al16 this was 8.60 points (p ≤ 0.01).

The improvement in DLQI is better with biologics than with systemic therapy in two studies.10,11 Fernández-Torres et al11

showed that patients receiving biologics had 0.809 (p 0.053) fewer impairments in DLQI than patients receiving systemic
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Table 6 Results per Outcome

Outcome Studies Results per Study: Mean DLQI Score Improvement*

Adalimumab therapy with ≥5-points DLQI
improvement

Ahn et al, 2013. 40 mg SQ once weekly after 80-mg loading dose: 11.5 (95% CI 9.4–
13.6)

40 mg SQ EOW after 80-mg loading dose: 8.6 (95% CI 7.8–9.4)

Buffiere-Morgado

et al, 2017.

13.27 (p < 0.01)

Iskandar et al, 2017. Median 14 [IQR: 8 to 19] (p < 0001)

Frieder et al, 2018. 40 mg EOW: 8.4 (p < 0.001)

Etanercept therapy with ≥5-points DLQI
improvement

Ahn et al, 2013. 25 mg SQ once weekly: 5.8

50 mg SQ once weekly: 7.4

25 mg SQ twice weekly: 6.5

50 mg SQ twice weekly: 7.9

Iskandar et al, 2017. Median 11 [IQR: 6 to 9] (p < 0001)

Frieder et al, 2018. 50 mg weekly: 72% patients; TW: 77% patients (p < 0.0001)

25 mg weekly: 50% patients; 50 mg weekly: 54% patients; 50 mg TW:

63% patients (p < 0.0001)

Solberg et al, 2018. 12.50 (p ≤ 0.01)

Infliximab therapy with ≥5-points DLQI
improvement

Ahn et al, 2013. 3 mg/kg IV for 3 infusions: 9.3 (SD 7.0)

5 mg/kg IV for 3 infusions: 10.5 (SD 7.1)

Norris et al, 2017. 10.94 (95% CI: 5.22 to 16.67) (p < 0.001)

Frieder et al, 2018. IV 5 mg/kg: 10.3 (p < 0.001)

Solberg et al, 2018. 14.00 (p ≤ 0.01)

Ustekinumab therapy with ≥5-points DLQI
improvement

Ahn et al, 2013. 45 mg SQ twice: 9.0 (SD 7.1)

90 mg SQ twice: 9.5 (SD 6.6)

Iskandar et al, 2017. Median 14 [IQR: 7 to 20] (p < 0001)

Norris et al, 2017. 7.51 (95% CI: 4.02 to 10.99) (p < 0.001)

Frieder et al, 2018. (PHOENIX-2 study) 45 mg: 9.3; 90 mg: 10.0 (p < 0.001)

Solberg et al, 2018. 7.67 (p ≤ 0.05)

Secukinumab therapy with ≥5-points DLQI
improvement

Norris et al, 2017. 8.96 (95% CI: 1.85 to 15.53) (p 0.013)

Frieder et al, 2018. (ERASURE study) 300 mg: 11.4; 150 mg: 10.1 (p < 0.001)

(FIXTURE study) 300 mg: 10.4; 150 mg: 9.7 (p < 0.001)

Solberg et al, 2018. 8.60 (p ≤ 0.01)

DLQI improvement better with biologics
than with systemic therapy

Radtke et al, 2013. DLQI of patients with biologics is 0.7 points better than of patients

with systemic therapy.

Fernández-Torres

et al, 2014.

Quality Index impairment adjusted for biologic vs conventional

systemic therapy, B (constant): 0.809 (p 0.053)

Note: *For other results this will be indicated in the table.
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therapy. Radtke et al10 showed that in patients receiving biologics their DLQI is 0.7 points better than in patients receiving
systemic therapy. However, the study of Reich et al12 showed that DLQI in patients receiving biological therapy is 0.7 worse
than in patients receiving systemic therapy.

Accordingly, of the six studies with different biologics, 22 sub-analyses were performed and 20 of them showed
a DLQI improvement of ≥5 points. Therefore, biologics strongly appear to improve the DLQI score by more than 5
points, sometimes up to 14-point median for adalimumab14 or 14-point mean for infliximab.16

It was also noted that when the dose was indicated, a higher or more frequent dose often gave a better DLQI score and
sometimes not (for details see Table 6). The study of Frieder et al9 (Table 5) showed that patients who received placebos
improved on average up to 1.9 points in DLQI for adalimumab and secukinumab (FIXTURE study). The DLQI improved
with placebos at least 0.4 points on average for infliximab.9 This also shows that biologics improves the quality of life in
psoriatic patients.

Discussion
In this literature research, biologics have been shown to improve the DLQI score, often by much more than 5 points.
Adalimumab, etanercept, infliximab, ustekinumab and secukinumab were measured for this outcome measure. In
addition, in two out of three studies more improvement was seen in DLQI score with biologics than with systemic
therapy. These results are clinically meaningful when there is an improvement of ≥5 points in the DLQI score according
to the study of Frieder et al.9 The purpose of the DLQI questionnaire is to estimate how much psoriasis has affected
patients’ life in the past week before the questionnaire was taken.17 This questionnaire consists of ten questions, where
a minimum score is 0 and a maximum score is 30. By 0 points, there is no effect of psoriasis on patients’ life and by 30
points there is an extremely large effect of psoriasis on patients’ life.17 Therefore, if the score is lower, there is more
improvement in quality of life. For example, with a five-point improvement, the effect on life due to psoriasis can go
from very large to moderate.17 Moreover, with a 10-point improvement, the effect on life due to psoriasis can go from
very large to small.17

However, biologics are only given after the failure of conventional therapies according to the guidelines.18 So a DLQI
score at baseline (before starting a biologic therapy) also means a DLQI score in ineffective conventional systemic
therapy. The included studies also include more “difficult to treat” psoriatic patients, because these patients have already
used other biologics or/ and conventional therapies.

As far as known, there have been no previous studies of DLQI change in psoriatic patients using biologics in the past ten years
than the included studies. However, research has been done on the correlation between the Psoriasis Area and Severity Index
(PASI) and DLQI score. A study byMattei et al19 showed that patients taking biologics who have a 45–55%mean improvement
of PASI score have a 5-point mean improvement of DLQI score (p < 0.01). The same study19 found that a 85% mean
improvement of PASI score gives a 10-point mean improvement of DLQI score. This positive correlation is also found in
a study by Puig et al,20 where a 75–89% PASI improvement for adalimumab and infliximab gives a mean DLQI improvement of
8.5 (p< 0.01) and 8.67 points (p not reported). In addition, Puig et al20 found that a 90%PASI improvement with adalimumab and
infliximab therapy gives a mean DLQI improvement of 10.7 (p < 0.01) and 8.95 (p not reported). If the PASI score improves
75%, it is described in studies as PASI 75 and if it improves 90%, it is described as PASI 90. In another study by Abrouk et al,21

a mean improvement of 6.78 points DLQI was observed in patients using adalimumab who had a PASI 75, the observation time
was 24 weeks. At the same time, a mean improvement of 12.94 points DLQI was found in patients who had a PASI 90 (p 0.01
between the two PASI groups).21 Patients using ustekinumab with a PASI 75 showed amean DLQI improvement of 12.57 points
at week 24.21 At the same time, the average improvement of the DLQI score for patients with a PASI 90 was 20.74 points.21 The
results of ustekinumab therapy by Abrouk et al21 had a p value of 0.11 between the two PASI groups, meaning that these results
are not statistically significant. And lastly, a study by Sondermann et al22 demonstrated that patients with a low PASI score (<3)
had ameanDLQI score of 3.7 and patients with a high PASI score (≥3) had ameanDLQI score of 13.0 (p < 0.001). This research
demonstrated that a better PASI score for the patient gives a better DLQI score.22

These four studies19–22 demonstrated that there is a positive correlation between the severity of the psoriasis (PASI)
and the quality of life in patients (DLQI). Although little is known about quality of life in psoriasis patients using
biologics, studies have been done on the severity and the therapeutic function, focusing on the skin inflammation.
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Through this kind of studies, there is more insight into how much progress there is of the DLQI when the severity of the
psoriasis decreases.

However, not only the PASI and DLQI are important for measuring quality of life. The patient’s personal experience
should also be taken seriously.

Limitations of the Literature Study
A limitation of this systematic review is that no randomized controlled trials (RCTs) were available, as RCTs have
a greater evidential value than observational research. In addition, almost no confounding factors have been identified
and strategies for dealing with confounding factors have never been mentioned. Confounding factors that were missed
are, for example, alcohol consumption, smoking, weight and the PASI score. Due to the different study designs and the
different outcome measures, there was also a lot of heterogeneity between the nine included studies, this meant that no
meta-analysis could be performed. A meta-analysis is preferred because results are more reliable then. Some study
characteristics were also not always known. Examples of this are the duration of psoriasis before the biologic therapy
started, dose and dosage form of the biologics and follow-up period. The dosage form, for instance, may affect the DLQI
score different if it is intravenous compared to subcutaneous. The follow-up period also differed in the studies that
indicated this, so that no statement can be made about the speed of DLQI improvement.

Strengths of the Literature Study
This literature study is of interest to physicians who want to prescribe biologics to their patients, so that they can also
consider whether the quality of life is improving rather than only the severity of the skin condition. The information is
especially important to psoriatic patients, because biologics can have a better effect on their lives. As far as is known, this
is one of the first systematic reviews with this research question. Another strong point of this review is that the DLQI
questionnaire used also contains a question about possible problems of the treatment, such as the dosage form or the time
duration of the biologics to be administered.

Implications for Research
It is recommended that more research should be done on the effect of biologics on the quality of life in psoriatic patients.
Because the last included study is this literature study is from 2018, it is also important that new research will be
conducted in the short and long term. Therefore, more patient’s data should be measured in new studies. Likewise, one
standard outcome measure of quality of life should be used in these new studies. In this review, the DLQI outcome
measure was used, but the Health-Related Quality of Life (HRQOL) or the PSO disk (a quality of life tool for psoriasis)
can also be used for example. It also needs to be further examined whether the DLQI questionnaire is the best
questionnaire for measuring quality of life. For instance, depression or improvement of the skin is not included in the
DLQI questionnaire. The quality of life in newer biologics should also be explored not only the biologics included in this
study. In residual psoriasis, more research could be done on which body parts can cause more complaints in terms of
quality of life, as was done in the study by Hjuler et al.23 In addition to this, it is also interesting to investigate the
duration of treatment, since a longer duration of treatment gives a better outcome in DLQI according to the study by
Muslimani.24

Finally, research should be done on the effect of biologics on the quality of life in patients with atopic eczema or other
skin disease where biologics are used.

Implications for Practice
In clinical practice, more attention should be paid to the quality of life of patients who have psoriasis. The DLQI
questionnaire can be used for this for example, by taking this questionnaire before the start of biologics and after a few
weeks or months. For the individual patient, it is then possible to understand how the quality of life may improve. As
a result, more patients will use these biologics if their physician recommends it, and this will improve the doctor–patient
relationship. However, the personal experience of the patient will not always be clear with such a questionnaire. For this,
it is therefore important to know the individual patient well as a doctor.
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Conclusion
In conclusion, the quality of life of psoriatic patients will be improved by the studied biologics. These biologics show that
the DLQI score improves by ≥5 points, on a scale of 0 to 30 points. However, two studies on adalimumab15 and
etanercept15 did not find ≥5 points DLQI improvement, but this result was negligible as compared to the positive results
for the other four adalimumab6,9,13,14 and four etanercept6,9,14,16 studies. In addition, two10,11 out of three10–12 studies
found that biologics provide greater improvement as compared to systemic therapy.

Furthermore, more research is needed in biological therapies on patient and quality of life characteristics so that
a meta-analysis can be performed. The patient’s personal experience should also be included more in future research, so
that these studies can be used more in practice.
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DLQI, Dermatology Life Quality Index; PASI, Psoriasis Area Severity Index.
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