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Abstract

Background: The efficacy and safety of secukinumab in psoriasis patients has been demon-
strated in randomized controlled clinical trials.

Objectives: The authors aimed to evaluate the efficacy and safety of secukinumab in plaque
psoriasis patients followed in our clinic.

Methods: Data from 101 plaque psoriasis patients who received at least 16 weeks of secuk-
inumab treatment between June 2018 and June 2023 were retrospectively analyzed.

Results: Fifty-three (53%) of the patients were bionaive. PASI-75, -90, -100 response rates were
72%, 50%, 30% respectively at week 16 in all patients. PASI-75 and -90 responses were higher
in naive patients at weeks 16 and 28 (p <0.001, p<0.001, p<0.01, p=0.01, respectively). The
percentage of patients with PASI <1, < 3, <5 were 50%, 77%, and 92%, respectively at week 16.
They were higher in the naive group than in nonnaive group at weeks 16 and 28 (p=0.02, p<0.01,
p=0.05, p=0.07, p<0.01, p=0.03, respectively). At week 52, PASI-75, -90, -100 responses were
significantly lower in smoking patients (p=0.04, p=0.03, p<0.01, respectively). The mean
duration of secukinumab treatment was 19.80+ 12.76 months. Secukinumab was discontinued
14 (26.4%) naive patients and 28 (58.3%) nonnaive patients at one occasion during treatment
(p<0.001). The most common adverse event in patients was mucocutaneous candida infection
(8%). No hepatitis B or C reactivation and no active or reactivation tuberculosis were observed
in any of the patients during the follow-up period.

Study limitations: This is a single-center retrospective study with relatively few patients
including only the Turkish population.

Conclusion: Secukinumab seems to be effective in plaque psoriasis, particularly in bionaive and
non-smokers. Moreover, it is safe in patients with inactive hepatitis or tuberculosis.

© 2024 Sociedade Brasileira de Dermatologia. Published by Elsevier Espana, S.L.U. This is an
open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
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Introduction

Psoriasis is a chronic, immune-mediated and common skin
disease. It is estimated to affect approximately 125 million
people worldwide." The pathogenesis of psoriasis is com-
plex and not fully understood. However, there have been
new developments in the pathogenesis of plaque psoriasis
in recent years. A feed-forward inflammation mechanism,
primarily the T-helper cell type 17 (TH17) pathway, has
been shown to play a role in the pathogenesis. Thus, IL-17
antagonists have come into prominence in the treatment of
psoriasis.”? Secukinumab is a fully human monoclonal anti-
body against IL-17A and is the first agent against IL-17A. It
was approved in 2015 for the treatment of moderate-to-
severe psoriasis.??

The efficacy and safety of secukinumab in psoriasis
patients have been demonstrated in randomized controlled
clinical trials.*® However, there may be significant dif-
ferences between the results of clinical trials and those
obtained from different populations in daily practice. In this
study, the authors aimed to evaluate the efficacy and safety
of secukinumab and factors that affected the efficacy of
secukinumab in plaque psoriasis patients followed in our
clinic.

Materials and methods

In this observational, retrospective follow-up study,
moderate-to-severe plaque psoriasis patients aged 18 years
and older, who received at least 16 weeks of secukinumab in
our clinic between June 2018 and June 2023 were included.
Before secukinumab treatment, all infections including hep-
atitis B and C virus infection and tuberculosis (Tb) status are
evaluated by history, physical examination, complete blood
count, C reactive protein, transaminases, complete urinal-
ysis, chest X-Ray studies, Purified Protein Derivative (PPD)
test and/or QuantiFERON-TB tests and hepatitis B, C viruses
markers, etc. Secukinumab (300 mg, s.c) was given as an ini-
tial loading dose at weeks 0, 1, 2, 3 and 4, and then once for
every 4 weeks. Secukinumab injections were administered
during the visits. The study was approved by the local ethics
committee (decision n® 25/2023).

Sociodemographic characteristics, previous systemic and
biological treatments, accompanying psoriatic arthritis and
nail involvement, isoniazid and hepatitis B prophylaxis status
of the patients were recorded. PASI scores were compared
before secukinumab and at weeks 16, 28, 52, 76, 100, 148,
and 196. The efficacy of secukinumab was expressed as
the percentage of patients who achieved PASI-75, PASI-90
and PASI-100. In addition, patients who achieved absolute
PASI <1, < 3, < 5 with secukinumab were determined as
a percentage. Adverse effects, duration of secukinumab
usage, and reasons for discontinuation secukinumab were
recorded.

Statistical analysis

The authors carried out a descriptive analysis of all of the
variables included in the study. The quantitative variables

were expressed as the mean + Standard Deviation (SD), or
as the median and range. The qualitative variables were
expressed as an absolute value (n) and percentage.

Pearson Chi-Square and Independent Samples T-Test anal-
yses were used in the analysis of the cross tables. IBM SPSS
Statistics 21.0 (IBM Corp., Armonk, NY) was used for the
analysis. For statistical significance, p <0.05 was accepted
as the criterion.

Results

A total of 101 patients, 66 (65%) male and 35 (35%) female,
were included in the study. The mean age of the patients
was 50.07 +13.60 years. The mean Body Mass Index (BMI)
of the patients was 28.7 +5.74. Seventy-four (73%) of the
patients were overweight or obese (BMI>25). When the
previous treatments were evaluated, 95 (95%) patients
were treated with conventional systemic therapy and 53
(53%) patients were bionaive. Twenty-one (21%) patients
had psoriatic arthritis, 38 (38%) patients had nail involve-
ment (Table 1). Thirty-seven (37%) of the patients had
at least one comorbidity. The most common comorbidi-
ties were hypertension (HT) (n=19), diabetes mellitus (DM)
(n=13), thyroid diseases (n=11), coronary artery disease
(n=4), asthma (n=4), Parkinson’s disease (n=1), heman-
gioma (n=1), migraine (n=1), heart failure (n=1), multiple
sclerosis (n=1), Buerger’s disease (n = 1), rheumatoid arthri-
tis (n=1), Behcet’s disease (n=1), vitiligo (1), chronic renal
failure (n=1), polycythemia vera (n=1).

The mean PASI of the patients was 12.41 + 6.47 before
secukinumab treatment. At 16, 28 and 52 weeks, the
mean PASI was 2.11+3.73, 2.08 +2.99, 1.79 + 2.43, respec-
tively. These were statistically significantly lower in bionaive
patients compared to nonnaive patients at 16, 28 and 52
weeks (p<0.01, p<0.01, p=0.03, respectively) (Fig. 1). At
week 16, 72% of the patients had PASI-75, 50% had PASI-90,
30% had PASI-100. PASI-75 and -90 responses were higher
in naive patients at weeks 16 and 28 (p<0.001, p<0.001,
p<0.01, p=0.01, respectively) (Table 2). The percentage of
the all patients with PASI <1, < 3, <5 werein 50%, 77%, 92%,
respectively at week 16 (Fig. 2). In naive group, these were
62.2%, 90.5%, 98.1% and 60%, 88.8%, 97.7% at weeks 16 and
28, respectively. In the nonnaive group, these were 37.5%,
62.5%, 85.4% and 38.1%, 61.9%, 80.9% at weeks 16 and 28,
respectively. These were higher in naive group than non-
naive group (p=0.02, p<0.01, p=0.05, p=.0.07, p<0.01,
p=0.03, respectively).

In the present study, 56 (56%) of the patients were smok-
ing. In general, response rates of secukinumab were low in
patients with smoking at all weeks. At 52 weeks, PASI-75
(58.33% in smokers, 83.87% in non-smokers), PASI-90 (44.44%
in smokers, 74.19% in non-smokers) and PASI-100 (19.44%
in smokers, 54.84% in non-smokers) responses were statisti-
cally significantly lower in patients with smoking (p=0.04,
p=0.03, p<0.01, respectively). Moreover the percentage
of patients with absolute PASI <1 at week 16 (39.29% in
smokers, 64.44% in non-smokers) and with absolute PASI <3
at week 52 (66.67% in smokers, 90.32% in non-smokers)
were statistically significantly lower in smokers (p=0.02,
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Table 1 Baseline characteristics of study population.

Number of patients, n (%)

Gender, n (%)

Female

Male

Age (years), mean + SD

Smoking, n (%)

Alcohol consumption, n (%)

Mean duration of disease (year), mean +SD
BMI, mean + SD

Over-weight or obese (BMI > 25), n (%)
Psoriatic arthritis, n (%)

Nail psoriasis, n (%)

PASI baseline, mean & SD

Previous systemic therapy, n (%)
Acitretin

Methotrexate

Ciclosporin

NB-UVB

Previous biologic therapy, n (%)
Adalimumab

Infliximab

Etanercept

Sertolizumab

Ustekinumab

PPD test positivity, n (%)
QuantiFERON TB test positivity, n (%)
Isoniasid profilaxy

Antiviral profilaxy for hepatitis B

At least one comorbidity

Mean duration of secukinumab usage (month)
Cause of discontinuing secukinumab n (%)
Primary ineffectiveness

Secondary ineffectiveness

Adverse effect and the others
Unfollowed

101 (100%)

35 (35%)

65 (65%)

50.07 +13.60 (20-77)
56 (55%)

12, (12%)
19.85+10.81 (1-56)
28.7+5.74

74 (73%)

21 (%21)

38 (%38)

12.41+6.47

95 (95%)

43 (43%)

89 (88%)

40 (40%)

33 (33%)

53 (52%)

33 (33%)

13 (13%)

2 (2%)

3 (3%)

14 (14%)

21 (37%) (Total 57 patient)
19 (23%) (Total 83 patient)
48 (48%)

20 (20%)

37 (37%)
19.80+12.76 (4-52)

6 (6%)
9 (9%)
4 (4%)
21 (21%)

BMI, Body Mass Index; NB-UVB, Narrowband-Ultraviolet B, PPD, Purified Protein Derivative; SD, Standard Deviation.
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mean PASI
o]

week 0  week 16* week 28* week 52*

e TO 2 Naive  e===Nonnaive

week 76 week 100 week 124 week 148 week 172

*p<0.01, *p<0.01,*p=0.03, repectively

Figure 1 Average PASI improvement according to weeks. *Independent Samples T-Test.
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Table 2 Results of PASI responses of patient groups according to weeks.

Total Naiv Nonnaiv p*
Total patients, n (%) 101 (100%) 53 (100%) 48 (100%)
Number of patients at week 16 101 53 48
PASI-75, n (%) 73 (72%) 47 (88.6) 26 (54.1%) p <0.001
PASI-90, n (%) 51 (50%) 35 (66.04%) 16 (33.3%) p <0.001
PASI-100, n (%) 30 (30%) 20 (37.7%) 10 (20.8%) p=0.10
Number of patients at week 28 87 45 42
PASI-75, n (%) 63 (72%) 39 (86.6%) 24 (57.1%) p<0.001
PASI-90, n (%) 46 (53%) 30 (66.6%) 16 (38.1%) p=0.01
PASI-100, n (%) 22 (25%) 25 (33.3%) 7 (16.6%) p=0.12
Number of patients at week 52 67 36 31
PASI-75, n (%) 47 (70%) 28 (77.7%) 19 (61.2%) p=0.23
PASI-90, n (%) 39 (58%) 24 (66.6%) 15 (48.3%) p=0.21
PASI-100, n (%) 24 (36%) 14 (38.8%) 10 (32.2%) p=0.76
Number of patients at week 76 46 25 21
PASI-75, n (%) 32 (70%) 20 (80%) 12 (57.1%) p=0.17
PASI-90, n (%) 29 (63%) 17 (68%) 12 (57.1) p=0.65
PASI-100, n (%) 17 (37%) 9 (36%) 8 (38.1%) p=1.00
Number of patients at week 100 30 16 14
PASI-75, n (%) 22 (73%) 12 (75%) 10 (71.4%) p=1.00
PASI-90, n (%) 16 (53%) 8 (50%) 8 (57.1%) p=0.98
PASI-100, n(%) 13 (43%) 6 (37.5%) 7 (50%) p=0.75
Number of patients at week 124 22 11 11
PASI-75, n (%) 18 (82%) 10 (90%) 8 (72.7%) p=0.58
PASI-90, n (%) 12 (55%) 7 (63.4%) 5 (45.4%) p=0.67
PASI-100, n (%) 8 (36%) 4 (36.3%) 4 (36.3%) p=1.00
Number of patients at week 148 13 5 8
PASI-75, n (%) 10 (77%) 5 (100%) 5 (62.5%) p=0.38
PASI-90, n (%) 6 (46%) 2 (40%) 4 (50%) p=1.00
PASI-100, n (%) 4 (31%) 2 (40%) 2 (25%) p=1.00
Number of patients at week 172 9 3 6
PASI-75, n (%) 7 (78%) 3 (100%) 4 (66.6%) p=0.78
PASI-90, n (%) 6 (67%) 3 (66.6%) 4 (66.6%) p=1.00
PASI-100, n (%) 3 (33%) 1 (33.3%) 2 (33.3%) p=1.00
Number of patients at week 196 2 1 1
PASI-75, n (%) 1 (50%) 1 (100%) 0 (0%) p=1.00
PASI-90, n (%) 1 (50%) 1 (100%) 0 (0%) p=1.00
PASI-100, n (%) 1 (50%) 1 (100%) 0 (0%) p=1.00

a Pearson Chi-Squared Tests.

77
X

week 16 week 28 week 52 week 76

84
78
70
| | 57

H PASI<]

week 100  week 124

PASI<3  m PASIS5

92
| | 63

week 148  week 172

Figure 2  Percentage of achieved PASI <1, < 3, < 5 in all patients according to weeks.
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p=0.04, respectively). In this study, the mean duration of
secukinumab treatment was 19.46 + 12.49 months in smok-
ers and 20.22 4+ 13.23 months in non-smokers (p=0.77). At
one period of secukinumab treatment was discontinued for
any reason in 48.21% of smokers and 33.33% of non-smokers
(p=0.19).

Twelve (12%) of the patients were drinking alcohol and
there was no relationship between alcohol intake and treat-
ment response rates (p>0.05). In patients with BMI > 25,
the presence of arthritis, nail involvement, and at least one
comorbidity, treatment response was generally low in all
weeks compared to those without, but there was no sta-
tistically significant difference (p>0.05).

The mean duration of secukinumab treatment was
19.80+12.76 months. At the time point that the authors
conducted the study, of all patients, 87 reached month 7,
67 reached month 13, 30 reached month 25, 22 reached
month 31, 13 reached month 37, 9 reached month 43, and
2 reached month 49. Secukinumab was discontinued during
one period of the treatment in 40 (40%) patients. Twenty-one
(21%) of these patients did not want to use the secukinumab
or dropped out of follow-up. Primary ineffectiveness in 6
(6%), secondary ineffectiveness in 9 (9%), adverse events
in 2 (2%) patients. The adverse effects were neutropenia
in one patient and diarrhea in one patient. Further, one
patient developed breast cancer later and secukinumab
was discontinued. One patient had worsening of psoriatic
arthritis although his skin was good, secukinumab was dis-
continued. Secukinumab was discontinued in 14 (26.4%) of
naive patients in 28 (58.3%) of nonnaive patients at one
time of treatment (p<0.001). The reasons for discontin-
uation of secukinumab in naive patients were unfollowed
(n=8, 53.8%), secondary ineffectiveness (n=4, 30.7%) and
adverse events (n=2, 15.3%); in nonnaive patients, unfol-
lowed (n =14, 51.8%), primary ineffectiveness (n=6, 22.2%),
secondary ineffectiveness (n=5, 18.5%), and other reasons
(n=2, 7.4%), respectively (p=0.26).

The most common adverse event in patients was mucocu-
taneous candida infection (8%). Apart from this, mild upper
respiratory tract infection in three patients, urinary tract
infection in one patient, neutropenia in one patient, and
diarrhea in one patient were observed.

In the present study, 20 (20%) of the patients had inactive
Hepatitis B Virus (HBV) infection (hepatitis B core antibody
(HbcAb)+, surface antigen of hepatitis B viruse (HBsAg)-,
HBV DNA-). None of the patients had HBsAg+ and anti-
hepatitis C virus (anti-HCV) antibodies+. All patients with
inactive HBV infection received prophylaxis for reactivation
by gastroenterology consultant. No hepatitis B or C reacti-
vation was observed in the follow-up period. In the present
study, PPD test was > 5mm in 21 (48%) of 57 patients eva-
luted with PPD test, and QuantiFERON-TB test was positive
in 19 (23%) of 83 patients evaluated with QuantiFERON-TB
tests. Fourty-eight (48%) of all patients received isoniazid
prophylaxis by a pulmonary diseases consultant. No active
tuberculosis or reactivation was observed in any of the
patients during the follow-up period.

Discussion

The efficacy and safety of secukinumab in psoriasis have
been demonstrated in clinical trials. Response rates of PASI-

75, -90, -100 at week 12 with 300 mg secukinumab were
determined 81.6%, 59.2%, 28.6% /77.1%, 54.2%, 24.1 /86.7%,
55%, 26.7%, respectively in phase 3 randomized controlled
trials.*=¢ In this study, PASI-75, -90, -100 response rates were
72%, 50%, 30%, respectively at week 16 and they were lower
than in clinical studies. In the present study, at 16 and
28 weeks PASI-75, -90, -100 response rates were higher in
naive patients compared to nonnaive patients. In this study,
53% of the patients were bionaive. In the phase 3 random-
ized controlled trials, 71.4%, 88.4%, and 75% of patients
were bionaive, respectively. Therefore, our PASI-75, -90, -
100 response rates may have been lower than the clinical
studies.*¢

In a real-life data set of 121 patients, PASI-75, -90, -
100 response rates (84.3%, 68.6%, 18.2% vs. 89.3%, 73.6%,
9.1% vs. 86.1%, 64.6%, 7.6%) at week 16, 24 and 52 were
higher than the present study. However, in this study, bion-
aive patients were quite (80%) higher than in this study.’
No previous biologic experience is one of the most impor-
tant factors affecting the response rates to secukinumab in
patients with psoriasis. As in clinical trials, it has been shown
that no previous biologic experience is associated with a high
response to secukinumab in many real-life datas.”~"?

In this study, absolute PASI of the patients was also eval-
uated with secukinumab treatment. The percentage of the
patients with PASI <1, PASI < 3, PASI <5 were 50%, 77%, and
92%, respectively at week 16. These rates were higher in
naive patients than nonnaive patients. In another real-life
data of 136 psoriasis patients treated with secukinumab,
from Spain, the percentage of the patients with PASI <1,
< 2, <3, <5 were 47%, 64%, 75%, and 86%, respectively
at week 16. These rates are lower than in this study. Simi-
larly, higher response rates were reported in naive patients
in this study. In this study, only 27.9% of patients were bion-
aive. This explains the lower response rates compared to
the present study.”” In another study, low absolute PASI
with secukinumab was associated with the presence of
bionaivity."!

Extrinsic environmental factors such as alcohol intake,
smoking, stress, sleep disturbance, sedentary life and diet
affect the clinical presentation, severity, course and treat-
ment response rates of psoriasis.’”® In a study, it was
found that obesity reduces the possibility of treatment with
biologics. ' Moreover, higher BMI has been shown to be asso-
ciated with a low response to secukinumab.®'? In another
study, obesity was reported to be an important predictive
factor for PASI-75 response rates with secukinumab at week
16.7 In the present study, PASI-75, -90, -100 response rates
in all weeks were low in obese or overweight (BMI >25)
patients, but there was no statistically significant differ-
ence.

Circulating proinflammatory mediators in psoriasis cause
a widespread inflammatory response and comorbidities
such as cardiovascular diseases, HT, DM, hyperlipidemia,
metabolic syndrome (MS)."> Moreover, many diseases such
as obesity, psoriatic arthritis, inflammatory bowel diseases,
chronic kidney diseases, autoimmune thyroid diseases,
mood disorders, and asthma may accompany psoriasis.'®"”
In this study, 37 (37%) of the patients had at least one
comorbidity. The most common comorbidities were HT (19
patients), DM (13 patients), thyroid diseases (11 patients),
coronary artery disease (4 patients), asthma (4 patients),
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respectively. Comorbidities also cause difficulties in the
treatment of psoriasis. In a study, it was shown that comor-
bidities such as MS, HT, DM are associated with low response
to secukinumab.'® In this study, secukinumab response rates
were generally low in patients with comorbidities, but there
was no statistically significant difference. Moreover, 52.35%
of patients with comorbidities and 35.6% of patients without
comorbidities discontinued secukinumab during one period
of the treatment.

Fifty-six (56%) of the patients were smoking in this
study. Response rates of secukinumab were generally low in
patients with smoking at all weeks. The percentage of the
patients with PASI <1 at week 16 and PASI <3 at week 52
was significantly lower in smokers. Moreover, PASI-75, -90,
-100 response rates at week 52 were significantly lower in
smokers. There are conflicting results associated with secuk-
inumab response rates and smoking in the literature.”'® In
a cohort study evaluating a total of 2384 patients receiving
biological therapy including adalimumab, etanercept, inflix-
imab, ustekinumab and secukinumab, it has been reported
that smoking reduces the response rates to treatment with
all agents.™ In this study, 12 (12%) of the patients were
drinking alcohol and there was no relationship between alco-
hol intake and secukinumab response rates. This data was
compatible with the literature.”>'*

A meta-analysis of 43 studies reported that adverse event
rates were consistent with clinical studies and no new safety
signal associated with secukinumab was seen.’” The most
common adverse event was candida infections in real-life
data with secukinumab. Adverse events such as nasopharyn-
gitis, pneumonia, folliculitis, headache, diarrhea, subacute
thyroiditis, neutropenia, thrombocytopenia, and elevated
transaminases have been reported too.”~'" The most com-
mon adverse event was oral candidiasis (8%) in the patients.
Moreover, mild upper respiratory tract infection in three
patients and urinary tract infection in one patient was
observed. None of these patients required discontinuation of
secukinumab. However, secukinumab was discontinued due
to neutropenia in one patient and diarrhea in one patient.
No inflammatory bowel disease (IBD) was detected in the
control and follow-up period of the patient with diarrhea
by the Gastroenterology consultant. In a real-life data of
108 psoriasis patients with treated secukinumab, diarrhea
developed in three patients during the follow-up period, but
none were found to have IBD.?° Further, a meta-analysis of 21
clinical studies including 7355 patients showed that secuk-
inumab did not increase the risk of IBD.?" In the analysis of
clinical trial and postmarketing surveillance data with up
to five years, it was demonstrated that a low risk of malig-
nancy for secukinumab.?? In the present study, breast cancer
was detected in 1 patient during secukinumab treatment.
The patient’s family history was positive for breast cancer.
Sekukinumab treatment was discontinued.

Twenty (20%) patients had inactive HBV infection in
the present study. All received prophylaxis for reactivation
by gastroenterology. No hepatitis B or C reactivation was
observed in the follow-up period. Similarly, secukinumab has
been reported to be safe in patients with a history of hep-
atitis B and C infection in real-life data.®?*?* Secukinumab
was reported to be safe in patients with tuberculosis in clin-
ical trials and also in real-life data.®?>? In this study, 48
(48%) of all patients received isoniazid prophylaxis by the

pulmonologist. No tuberculosis reactivation was observed in
patients during the follow-up period.

In a meta-analysis of 43 studies, secukinumab survival
was reported as 90% at 3 and 6 months, and 80% at 12
months.”” At the time point that the authors conducted
the study, 87% of patients reached at 7 months, 67% at
13 months, 30% at 25 months, 22% at 31 months, 13% at
37 months, 9% at 43 month, 2% at 49 month. In 40 (40%)
of the all patients, secukinumab was discontinued during
one period treatment. Of these, 21 were unfollowed, 6
were discontinued due to primary ineffectiveness, 9 due
to secondary to ineffectiveness, 2 due to adverse events (1
neutropenia, 1 diarrhea) 1 was due to breast cancer which
appeared later and 1 due to worsening of arthritis (but skin
was good). Part of the follow-up period of the patients coin-
cided with the COVID-19 pandemic (2020-2022), so the rate
of patients who dropped out of follow-up may have been
higher than in other studies. The proportion of patients who
discontinued secukinumab due to ineffectiveness was simi-
lar to real-life data.® However, in some studies, it was lower
than in the present study. This may be due to the high rate of
bionaive patients in these studies.”'" In one study, discon-
tinuation of secukinumab due to ineffectiveness was higher
than in this study. The rate of bionaive patients is very
low in this study.’® Previous biologic experience is a very
important factor for staying on secukinumab. In this study,
discontinuation of secukinumab due to ineffectiveness was
more common in nonnaive patients than in naive patients.
Moreover, while secukinumab was not discontinued in any
of the naive patients due to primary ineffectiveness, it was
discontinued in 22.2% of the nonnaive patients.

Limitations

The study has some limitations. This is a single-centre retro-
spective study and has relatively few patients and including
only the Turkish population. But this study includes five-year
real-life experiences of secukinumab in psoriasis. Despite
these limitations, the authors believe that the results from
the present study are valuable.

Conclusion

Secukinumab is an effective treatment option in patients
with plaque psoriasis in long-term use. No biological expe-
rience and no smoking may increase this effectiveness and
survival in drugs. It is also a safe treatment option for hep-
atitis and latent tuberculosis reactivation.

Financial support

None declared.

Authors’ contributions

Ersoy Acer: Study concept and design; collection analy-
sis and interpretation; statistical analysis; writing of the
manuscript; critical review of the literature; approval of the
final version of the manuscript.

845



E. Acer, H.K. Erdogan, E.

Agaoglu et al.

Hilal Kaya Erdogan: Study concept and design; collection
analysis and interpretation; writing of the manuscript; crit-
ical review of the literature; approval of the final version of
the manuscript.

Esra Agaoglu: Study concept and design; Collection anal-
ysis and interpretation; writing of the manuscript; critical
review of the literature; approval of the final version of the
manuscript.

Hatice Basturk: Study concept and design; Collection
analysis and interpretation; writing of the manuscript; crit-
ical review of the literature; approval of the final version of
the manuscript.

Muzaffer Bilgin: Study concept and design; collection
analysis and interpretation; writing of the manuscript; crit-
ical review of the literature; approval of the final version of
the manuscript.

Zeynep Nurhan Saracoglu: Study concept and design;
collection analysis and interpretation; writing of the
manuscript; critical review of the literature; approval of the
final version of the manuscript.

Conflicts of interest
None declared.

References

1. Armstrong AW, Read C. Pathophysiology, clinical presentation,
and treatment of psoriasis: a review. JAMA. 2020;323:1945-60.

2. Hawkes JE, Chan TC, Krueger JG. Psoriasis pathogenesis and the
development of novel targeted immune therapies. J Allergy Clin
Immunol. 2017;140:645-53.

3. Sanford M, McKeage K. Secukinumab: first global approval.
Drugs. 2015;75:329-38.

4. Langley RG, Elewski BE, Lebwohl M, Reich K, Griffiths CEM, Papp
K, et al. Secukinumab in plaque psoriasis - results of two phase
3 trials. N Engl J Med. 2014;371:326-38.

5. Blauvelt A, Prinz JC, Gottlieb AB, King K, Sofen H, Ruer-Mulard
M, et al. Secukinumab administration by pre-filled syringe:
efficacy, safety and usability results from a randomized con-
trolled trial in psoriasis (FEATURE). Br J Dermatol. 2015;172
:484-93.

6. Paul C, Lacour JP, Tedremets L, Kreutzer K, Jazayeri S,
Adams S, et al. Efficacy, safety and usability of secukinumab
administration by autoinjector/pen in psoriasis: a randomized,
controlled trial (JUNCTURE). J Eur Acad Dermatol Venereol.
2015;29:1082-90.

7. Yildinm FE, Hapa FA. Clinical efficacy and safety of secukinumab
for psoriasis in a real-world setting in Turkey. J Dermatolog
Treat. 2022;33:1531-7.

8. Ortiz-Salvador JM, Saneleuterio-Temporal M, Magdaleno-Tapial
J, Velasco-Pastor M, Pujol-Marco C, Sahuquillo-Torralba A, et al.
A prospective multicenter study assessing effectiveness and
safety of secukinumab in a real-life setting in 158 patients. J
Am Acad Dermatol. 2019;81:427-32.

9. Galluzzo M, D’Adamio S, Silvaggio D, Lombardo P, Bianchi L,
Talamonti M. In which patients the best efficacy of secuk-
inumab? Update of a real-life analysis after 136 weeks of
treatment with secukinumab in moderate-to-severe plaque pso-
riasis. Expert Opin Biol Ther. 2020;20:173-82.

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

846

Notario J, Deza G, Vilarrasa E, Valenti F, Mon6z C, Mollet J, et al.
Treatment of patients with plaque psoriasis with secukinumab in
a real-life setting: a 52-week, multicenter, retrospective study
in Spain. J Dermatolog Treat. 2019;30:424-9.

Chiricozzi A, Balato A, Conrad C, Conti A, Dapavo P, Fer-
reira P, et al. Secukinumab demonstrates improvements
in absolute and relative psoriasis area severity indices in
moderate-to-severe plaque psoriasis: results from a European,
multicentric, retrospective, real-world study. J Dermatolog
Treat. 2020;31:476-83.

Agaoglu E, Kaya Erdogan H, Acer E, Nurhan Saracoglu Z, Bilgin M.
Secukinumab in psoriasis: a single-center experience. Turkderm
Turk Arch Dermatol Venereol. 2021;55:125-9.

Musumeci ML, Nasca MR, Boscaglia S, Micali G. The role of
lifestyle and nutrition in psoriasis: current status of knowledge
and interventions. Dermatol Ther. 2022;35:e15685.

Schwarz CW, Loft N, Rasmussen MK, Nissen CV, Dam TN, Ajgeiy
KK, et al. Predictors of response to biologics in patients with
moderate-to-severe psoriasis: a Danish nationwide cohort study.
Acta Derm Venereol. 2021;101:adv00579.

Wu JJ, Kavanaugh A, Lebwohl MG, Gniadecki R, Merola JF.
Psoriasis and metabolic syndrome: implications for the manage-
ment and treatment of psoriasis. J Eur Acad Dermatol Venereol.
2022;36:797-806.

Bu J, Ding R, Zhou L, Chen X, Shen E. Epidemiology of psoria-
sis and comorbid diseases: a narrative review. Front Immunol.
2022;13:880201.

Takeshita J, Grewal S, Langan SM, Mehta NN, Ogdie A, Van
Voorhees AS, et al. Psoriasis and comorbid diseases: epidemiol-
ogy. J Am Acad Dermatol. 2017;76:377-90.

Pinter A, Gerdes S, Papavassilis C, Reinhardt M. Characterization
of responder groups to secukinumab treatment in moderate to
severe plaque psoriasis. J Dermatol Treat. 2020;31:769-75.
Augustin M, Jullien D, Martin A, Peralta C. Real-world evidence
of secukinumab in psoriasis treatment - a meta-analysis of 43
studies. J Eur Acad Dermat Venereol. 2020;34:1174-85.
Diotallevi F, Gambini D, Radi G, Simonetti O, Offidani A.
Should we be concerned about gastrointestinal-related adverse
events in patients with plaque psoriasis receiving secuk-
inumab therapy? A retrospective, real-life study. Dermatol Ther.
2022;35:e15794.

Schreiber S, Colombel JF, Feagan BG, Reich K, Deodhar AA,
Mclnnes IB, et al. Incidence rates of inflammatory bowel dis-
ease in patients with psoriasis, psoriatic arthritis and ankylosing
spondylitis treated with secukinumab: a retrospective anal-
ysis of pooled data from 21 clinical trials. Ann Rheum Dis.
2019;78:473-9.

Lebwohl M, Deodhar A, Griffiths CEM, Menter MA, Poddub-
nyy D, Bao W, et al. The risk of malignancy in patients with
secukinumab-treated psoriasis, psoriatic arthritis and anky-
losing spondylitis: analysis of clinical trial and postmarketing
surveillance data with up to five years of follow-up. Br J Der-
matol. 2021;185:935-44.

Ergun T, Seckin D, Demir G, Direskeneli H. Secukinumab and
infectious adverse effects: a real-life experience of 63 psoriasis
patients. Australas J Dermatol. 2021;62:e423-6.

Qin H, Liu N, Hu Y, Yu N, Yi X, Gao Y, et al. Safety and efficacy
of secukinumab in psoriasis patients infected with hepatitis B
virus: a retrospective study. Eur J Dermatol. 2022;32:394-400.
Elewski BE, Baddley JW, Deodhar AA, Magrey M, Rich PA, Soriano
ER, et al. Association of secukinumab treatment with tubercu-
losis reactivation in patients with psoriasis, psoriatic arthritis,
or ankylosing spondylitis. JAMA Dermatol. 2021;157:43-51.


http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0005
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0005
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0005
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0005
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0005
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0005
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0005
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0005
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0005
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0005
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0005
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0005
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0005
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0005
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0005
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0005
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0005
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0005
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0005
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0005
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0005
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0005
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0005
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0005
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0005
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0010
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0010
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0010
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0010
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0010
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0010
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0010
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0010
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0010
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0010
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0010
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0010
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0010
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0010
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0010
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0010
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0010
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0010
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0010
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0010
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0010
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0010
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0010
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0010
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0010
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0015
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0015
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0015
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0015
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0015
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0015
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0015
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0015
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0015
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0015
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0015
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0015
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0015
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0015
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0015
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0020
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0020
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0020
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0020
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0020
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0020
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0020
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0020
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0020
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0020
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0020
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0020
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0020
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0020
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0020
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0020
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0020
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0020
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0020
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0020
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0020
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0020
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0020
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0020
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0020
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0020
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0020
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0020
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0020
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0020
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0020
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0020
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0020
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0020
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0020
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0020
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0020
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0020
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0025
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0025
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0025
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0025
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0025
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0025
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0025
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0025
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0025
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0025
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0025
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0025
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0025
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0025
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0025
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0025
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0025
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0025
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0025
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0025
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0025
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0025
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0025
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0025
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0025
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0025
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0025
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0025
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0025
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0025
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0025
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0025
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0025
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0025
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0025
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0025
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0025
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0025
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0025
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0025
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0025
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0025
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0025
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0025
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0025
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0025
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0025
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0030
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0030
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0030
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0030
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0030
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0030
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0030
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0030
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0030
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0030
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0030
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0030
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0030
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0030
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0030
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0030
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0030
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0030
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0030
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0030
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0030
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0030
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0030
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0030
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0030
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0030
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0030
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0030
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0030
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0030
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0030
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0030
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0030
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0030
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0030
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0030
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0030
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0030
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0030
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0030
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0030
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0030
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0030
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0030
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0030
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0035
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0035
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0035
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0035
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0035
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0035
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0035
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0035
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0035
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0035
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0035
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0035
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0035
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0035
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0035
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0035
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0035
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0035
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0035
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0035
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0035
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0035
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0035
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0035
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0035
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0035
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0035
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0035
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0035
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0035
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0040
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0040
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0040
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0040
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0040
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0040
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0040
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0040
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0040
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0040
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0040
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0040
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0040
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0040
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0040
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0040
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0040
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0040
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0040
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0040
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0040
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0040
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0040
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0040
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0040
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0040
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0040
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0040
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0040
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0040
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0040
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0040
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0040
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0040
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0040
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0040
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0040
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0040
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0040
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0040
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0040
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0040
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0040
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0040
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0040
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0045
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0045
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0045
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0045
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0045
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0045
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0045
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0045
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0045
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0045
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0045
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0045
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0045
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0045
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0045
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0045
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0045
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0045
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0045
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0045
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0045
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0045
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0045
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0045
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0045
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0045
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0045
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0045
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0045
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0045
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0045
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0045
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0045
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0045
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0045
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0045
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0045
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0045
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0045
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0045
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0045
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0045
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0045
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0045
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0045
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0045
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0045
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0045
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0045
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0045
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0050
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0050
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0050
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0050
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0050
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0050
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0050
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0050
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0050
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0050
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0050
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0050
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0050
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0050
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0050
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0050
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0050
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0050
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0050
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0050
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0050
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0050
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0050
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0050
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0050
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0050
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0050
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0050
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0050
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0050
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0050
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0050
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0050
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0050
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0050
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0050
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0050
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0050
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0050
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0050
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0050
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0050
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0050
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0050
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0050
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0050
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0050
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0055
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0055
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0055
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0055
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0055
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0055
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0055
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0055
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0055
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0055
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0055
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0055
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0055
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0055
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0055
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0055
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0055
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0055
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0055
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0055
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0055
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0055
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0055
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0055
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0055
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0055
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0055
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0055
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0055
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0055
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0055
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0055
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0055
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0055
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0055
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0055
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0055
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0055
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0055
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0055
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0055
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0055
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0055
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0055
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0055
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0055
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0055
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0055
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0055
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0055
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0060
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0060
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0060
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0060
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0060
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0060
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0060
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0060
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0060
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0060
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0060
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0060
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0060
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0060
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0060
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0060
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0060
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0060
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0060
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0060
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0060
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0060
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0060
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0060
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0060
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0060
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0060
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0060
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0060
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0060
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0060
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0060
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0060
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0060
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0060
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0060
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0060
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0060
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0060
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0060
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0060
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0060
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0065
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0065
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0065
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0065
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0065
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0065
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0065
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0065
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0065
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0065
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0065
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0065
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0065
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0065
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0065
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0065
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0065
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0065
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0065
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0065
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0065
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0065
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0065
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0065
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0065
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0065
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0070
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0070
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0070
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0070
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0070
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0070
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0070
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0070
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0070
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0070
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0070
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0070
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0070
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0070
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0070
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0070
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0070
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0070
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0070
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0070
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0070
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0070
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0070
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0070
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0070
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0070
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0070
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0070
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0070
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0070
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0070
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0070
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0070
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0070
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0070
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0070
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0070
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0070
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0075
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0075
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0075
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0075
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0075
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0075
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0075
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0075
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0075
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0075
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0075
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0075
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0075
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0075
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0075
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0075
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0075
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0075
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0075
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0075
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0075
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0075
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0075
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0075
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0075
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0075
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0075
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0075
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0075
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0075
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0075
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0075
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0075
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0075
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0075
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0075
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0080
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0080
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0080
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0080
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0080
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0080
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0080
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0080
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0080
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0080
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0080
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0080
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0080
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0080
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0080
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0080
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0080
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0080
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0080
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0080
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0080
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0080
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0080
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0080
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0085
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0085
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0085
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0085
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0085
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0085
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0085
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0085
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0085
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0085
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0085
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0085
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0085
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0085
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0085
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0085
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0085
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0085
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0085
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0085
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0085
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0085
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0085
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0085
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0085
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0085
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0085
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0085
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0085
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0085
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0085
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0085
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0085
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0085
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0090
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0090
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0090
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0090
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0090
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0090
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0090
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0090
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0090
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0090
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0090
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0090
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0090
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0090
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0090
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0090
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0090
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0090
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0090
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0090
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0090
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0090
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0090
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0090
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0090
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0090
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0090
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0090
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0090
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0090
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0090
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0090
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0090
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0095
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0095
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0095
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0095
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0095
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0095
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0095
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0095
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0095
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0095
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0095
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0095
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0095
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0095
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0095
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0095
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0095
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0095
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0095
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0095
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0095
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0095
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0095
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0095
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0095
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0095
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0095
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0095
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0095
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0095
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0095
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0095
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0095
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0095
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0095
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0095
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0100
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0100
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0100
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0100
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0100
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0100
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0100
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0100
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0100
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0100
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0100
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0100
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0100
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0100
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0100
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0100
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0100
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0100
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0100
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0100
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0100
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0100
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0100
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0100
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0100
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0100
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0100
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0100
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0100
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0100
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0100
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0100
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0100
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0100
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0100
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0100
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0100
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0115
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0115
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0115
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0115
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0115
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0115
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0115
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0115
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0115
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0115
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0115
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0115
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0115
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0115
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0115
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0115
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0115
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0115
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0115
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0115
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0115
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0115
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0115
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0115
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0115
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0115
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0115
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0115
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0115
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0120
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0120
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0120
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0120
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0120
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0120
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0120
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0120
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0120
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0120
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0120
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0120
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0120
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0120
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0120
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0120
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0120
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0120
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0120
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0120
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0120
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0120
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0120
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0120
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0120
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0120
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0120
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0120
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0120
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0120
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0120
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0120
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0120
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0120
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0120
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0120
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0120
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0120
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0120
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0120
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0120
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0120
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0120
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0125
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0125
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0125
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0125
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0125
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0125
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0125
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0125
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0125
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0125
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0125
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0125
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0125
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0125
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0125
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0125
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0125
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0125
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0125
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0125
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0125
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0125
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0125
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0125
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0125
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0125
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0125
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0125
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0125
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0125
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0125
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0125
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0125
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0125
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0125
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0125
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0125
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0125
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0125
http://refhub.elsevier.com/S0365-0596(24)00140-5/sbref0125

	Efficacy and safety of secukinumab in psoriasis: five-year real life experience
	Introduction
	Materials and methods
	Statistical analysis

	Results
	Discussion
	Limitations

	Conclusion
	Financial support
	Authors contributions
	Conflicts of interest
	References


