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ABSTRACT

Background

How biologics affect psoriasis patients risks for SSTIsin a pragmatic clinical setting
remains unclear.

M ethods

In a cohort of adult psoriasis outpatients (aged 20 years or older) who visited the
Dermatology Clinic in 2010-2015, we compared incident SST1 risks between patients using
biologics (users) versus nonbiologics (nonusers). We also estimated SSTI risksin
biologics-associated time-periods relative to nonbiologics only in users. We applied
random effects Cox proportional hazard models with propensity score-stratification to
account for differential baseline hazards.

Results

Over amedian follow-up of 2.8 years (interquartile range: 1.5, 4.3), 172 of 922 patients
ever received biologics (18.7%); 233 SSTI incidents occurred during 2518.3 person-years,
with an overall incidence of 9.3/100 person-years (95% confidence interval [Cl]: 8.1, 10.6).
In univariate analysis, users showed an 89% lower risk for SSTIs than nonusers (hazard
ratio [HR]: 0.11, 95%CI: 0.05, 0.26); the association persisted in a multivariable model
(adjusted HR: 0.26, 95%CI: 0.12, 0.58). Among biologics users, biologics-exposed time-
periods were associated with a nonsignificant 21% increased risk (adjusted HR: 1.21,
95%Cl: 0.41, 3.59).

Conclusions

Despite of adjusting for the underlying risk profiles, risk comparisons between biologics

users and nonusers remained confounded by treatment selection. By comparing time-
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periods being exposed versus unexposed to biologics among users, the current analysis did
not find evidence for an increased SST1 risk that was associated with biologics usein

psoriasis patients.
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BACKGROUND

Staphylococcus aureus (S. aureus) remains amajor cause of skin and soft tissue
infections (SSTI1) worldwide,[1] particularly by the resistant strains- methicillin-
resistant S. aureus (MRSA).[2] The emergence of community-associated MRSA
further raises concerns about hidden reservoirs of asymptomatic carriagein the
community setting.[3] While as many as 20-50% of healthy adultsin the general
population may carry S. aureus,[3] patients with atopic dermatitis (AD) or psoriasis

reportedly share a common predilection for S. aureus colonisation.[4-6]

With the accumulating success in treating chronic immune-mediated diseases including
psoriasis, biologic agents have appeared safe in atrial setting.[7, 8] The most common
infections reported by controlled trials and their long-term extension studies, however,
were upper respiratory tract infections.[7-9] Cutaneous infections and infestations
seemed uncommon among psoriasis patients treated with biologics (4.4/100 person-
years) as compared to those using classic systemic drugs (4.7/100 person-years) even

with an extended observation.[10]

Although such uncommonness of SST1 in psoriasis patients was cons stent with early
clinical observations,[11] such rarity has contradicted with recent findings that bacterial
infection or colonization correlated with disease activitiesin psoriasis patients.[ 12-14]
The discrepancy in the literature]8, 10, 12, 13, 15-24] may stem from different
perspectives on inflamed skin lesions as a treatment-associated complication or a

clinical manifestation of the disease per se; the distinction of which depends on swab
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cultures that are not part of the routine care.[25, 26] Differences in how comparators
are selected in evaluating infection risks could also affect conclusions made. In
controlled trials, comparison groups randomly receive treatment regimens so as to
ensure comparability across groups; in practice, prescription of biologicsisanon-
random decision but guided in a hierarchical, stage-by-stage fashion.[26] Patients who
are advanced to biologics therapies are clinically different from those who can benefit
from conventional regimens not only in disease severity but also in sociodemographic
and comorbidities.[26] While admitting thisincomparability, few cohort studies
utilizing data from patient registries 10, 20-22] healthcare claims data[ 23, 24] attended

to this confounding-by-indication.

Therefore, in the current study, we sought to determine biologics-associated risks for
SSTls among psoriasis patientsin a pragmatic clinical setting. Among possible
aternatives,[27] we employed propensity scores to facilitate fair comparisons between
patients who ever used (users) versus those who received only nonbiologics (nonusers)
during the study period, by taking into account the predicted probability of receiving
the exposure (or treatment) of interest.[28-30] In addition, we aimed to quantify and
compare SSTI risks in time-periods exposed to biologics versus nonbiol ogics among

biologics-users only.

PATIENTSAND METHODS

Study design and patient population
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Using ICD-9-CM (International Classification of Diseases, Ninth Revision, Clinical

M odification) codes of 696.0 and 696.1, we retrospectively identified a cohort of psoriasis
patients in the Electronic Medical Database (EMD). We included only adults (aged 20
years or older) who visited the Dermatology Outpatient Clinic at least twice within a
moving 365-day window between January 1st, 2010 and August 31st, 2015, with the latter
being the administrative censoring date. The Institutional Review Board of Chang Gung
Medical Institution reviewed and approved the study protocol and the analytic plan; the

Institutional Review Board also waived the requirement for obtaining consent forms.

Data collection

Exposures We classified patients' prescription medications into either biologic (including
Adalimumab, Etanercept, Golimumab, or Ustekinumab) or nonbiologics at each clinical
encounter. Based on the reported bioavailability half-life of each biologic in the individual
pharmaceutical pamphlets (Adalimumab: 20 days,; Etanercept: 5 days; Golimumab: 14 days;
Ustekinumab: 21 days), we assumed a maximum person-time being exposed to each
biologic at the censoring visit. However, we did not assume any lagged effect of biologics

on patients’ risk for an incident SSTI.

Outcomes We also used ICD-9-CM codes to identify SSTIs in patients medical records as
previously reported.[31] When there were more than one SST-related code at the same
visit, we favoured a more specific diagnosis than a less specific one; for example, surgical

site infections (SSI, 998.5x or 999.3x) was chosen over nonspecified infections (686.x).
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Covariates We collected patients demographic characteristics, including age at study entry;
sex; laboratory data, including liver function tests (AST, aspartate transaminase; ALT,
alanine transaminase), lipid profile (total cholesterol; LDL, low density lipoprotein-
cholesteral; triglyceride), fasting or post-prandial plasma glucose level, glycohemoglobulin,
and hepatitis B and C profile; blood or tissue culture results during the same observation
period whenever available. Additionally, we quantified patients’ use of corticosteroids by
converting the average daily dose of glucocorticoid-containing products to equivalents of
5mg-prednisolone at study entry and follow-up using a free online converting algorithm.[23,
32] We categorized patients using systemic (oral or intra-muscular) glucocorticoidsinto a
low- (<5 mg) or medium-to-high (> 5 mg) group; topical glucocorticoids only; or

nonsteroi d-contai ning medications. We categorized antibiotics as prophylactic use when its
prescription was not accompanied with a new SSTI-associated diagnostic code at the same

visit.

Statistical analysis

We described and compared patient characteristics at study entry and follow-up between
patients ever and never receiving biologics during the study period. We calculated event
rates and associated 95% confidence intervals [Cl] for the first incident SSTI by patients
characteristics. We constructed Gaussi an-distributed random effects Cox proportional
hazards models to account for repeated visits per subject.[33] Each patient entered arisk set
for an incident when s/he entered the study without a prevalent SSTI or when a prevalent
SSTI episode had cleared. Censoring occurred at the time of the outcome; when the patient

no longer returned to the clinic or was administratively censored. We calculated a mid-
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interval date between two consecutive visits without and with an SSTl-associated diagnosis

as an event time.[34]

Propensity scores were predicted probability estimates of alogistic regression model,[35]
that included patients' sex and clinical characteristics at study entry, such as age, calendar
year, and the initial presence of psoriatic arthropathy or not. Smilar to using propensity
score matching,[23] the stratification method in survival analysis allowed for varying
'baselin€' hazards across the propensity score-based strata (quintile bins) while the inclusion
of only pre-treatment covariates avoided biases that might be introduced by post-treatment
covariates.[28, 36] We performed descriptive analysis and calculated propensity scoresin
Stata (version 13.0);[37] constructed Cox regression modelsin R (version 3.3.1).[38, 39]
We replied on Akaike information criteria (AIC) that were derived from the penalized log-
likelihood function[39] to guide mode comparisons. All analyses were at two-tailed

significance level of 0.05.

RESULTS

Among 1,672 psoriasis outpatients (29,575 visits) identified in 2010-2015, 40 patients were
younger than 20 years and thus excluded (540 visits); 11 patients entered the study at ages
17-19 years and we retained only their adult records (136 visits) in the following analysis.
With additional exclusion of 764 patients (Figure 1), 959 adult patients met our inclusion
criteria, 37 of whom had a prevalent SST1-associated diagnosis at the study entry (3.9%)

and were further excluded (Supplementary Table S1).

10
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Overall, weidentified 922 psoriasis patients among whom 172 ever received biologics
treatment (14.6%, Table 1). More than 12% of the study population was 65 years or older
(12.8%); 70.4% were men; 14.1% also had adiagnosis of psoriatic arthropathy and 76.2%
were using topical steroids at thefirst eligible visit. On average, biologics users were 6.5
years younger (median: 43.5 vs. 50 years, P < 0.001) and more likely to havejoin
involvement than nonusers (42.0% vs. 11.7%, P < 0.001) at the study entry. As compared
to nonusers, more users ever received systematic glucocorticoids (21.3% vs. 5.5%) at
follow-up and were more likely to have multiple metabolic risks factors, including elevated
liver enzymes, hyperlipidemia, and impaired glucose metabolism or a history of diabetes
(Table 1). Prophylactic antibiotics were infrequent, with an overall period preval ence of
0.6% (N=8) during a median follow-up period of 2.8 years (interquartile range [IQR]: 1.5

4.3).

During 2518.3 person-years of observation, we identified 233 incident SST| events with an
overall estimated incidence rate (IR) of 9.3/100 person-years (95%CI: 8.1, 10.6; Table 2).
Biologics users (IR: 5.5/100 person-years, 95%CI: 4.0, 7.9) appeared to have a greatly
reduced risk as compared to nonusers (IR: 10.4/100 person-years, 95%CI: 9.0, 12.1). A
younger age (9.1/100 for aged 20-40 years vs. 11.2/100 person-years for aged 65 years or
older) and an early entry into the study (8.8/100 in 2010 vs. 15.4/100 person-years in 2013)
also appeared protective whereas hepatitis C carriage or antibiotic use was correlated with a

higher SSTI rate (Table 2).

11


https://doi.org/10.1101/126383
http://creativecommons.org/licenses/by-nc-nd/4.0/

bioRxiv preprint doi: https://doi.org/10.1101/126383; this version posted April 17, 2017. The copyright holder for this preprint (which was not
certified by peer review) Is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made available under
aCC-BY-NC-ND 4.0 International license.

Before propensity score adjustment, biologics users also showed a significantly favourable
survivorship from an incident SSTI comparing to nonusers (P for log-rank test: 0.002,

Figure 2).

According to the estimated cumulative probabilities for incident SSTIs in patients by the
strata of propensity scores, patients showed distinct SSTI risks based on their initial clinical
characteristics alone (P for log-rank test: 0.005; Figure S1). Specifically, patients who
would have been most likely to receive biologics (in quintile 5) had an 89% lower risk for
SSTI than those with the lowest likelihood of using biologics (in quintile 1, crude HR: 0.11,

95%ClI: 0.03, 0.41).

In general, there was an 89% risk reduction in biologics users versus nonuser's (crude
hazard ratio [HR]: 0.11, 95%CI: 0.05, 0.26; Table 3). For each 10-year increase in age,
patients' risks for SSTI decreased by 64% (crude HR: 0.36, 95%CIl: 0.20, 0.65) whereas a
recent entry into the study was associated with a 1.2-fold increase in SSTI risks (crude HR:
2.21, 95%CIl: 1.56, 3.14). Most biologic agents prescribed were not correlated with an
increased SSTI risk; notably, Ustekinumab was associated with an 81%-reduced risk as
compared to nonbiologics (crude HR: 0.19, 95%CIl: 0.05, 0.80). With additional adjustment
for age, calendar time at entry, liver function, hyperlipidemia, and number of steroidsin use,
biologics users had a 74% lower SSTI risk than nonusers (adjusted HR: 0.26, 95%CI: 0.12,
0.58). When comparing time periods exposed to biologics with those exposed to

nonbiologics in the subgroup of biologics users only, the former had a 21% higher risk for

12
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SSTlsthan the latter (adjusted HR: 1.21, 95%CI: 0.41, 3.59) yet the association was not

statistically significant (P: 0.740).

DISCUSSION

In aretrospective cohort of adult psoriasis patients, we did not find evidence for an
increased SSTI risk associated with biologics use. When comparing time-periods spent on
nonbiologics, biologics-ever users showed a comparable SSTI risk in time-periods exposed
to biologics. In fact, as compared to nonusers, users showed a substantially low SSTI risk
over the study period. Our finding was in contrary to previous reports similarly using
retrospective clinical data.[15, 19] In reviewing medical charts of 398 Canadian patientsin
2005-2014, Kim et al. found that incidence rates of infections leading to treatment cessation
were comparably low (< 1/100 patient-years) for the biologics under study; yet there were
no nonbiologics-associated infection rates reported.[ 15] Hadda and colleagues found that,
biologics were associated with a higher overall risk for the first infection episodein
psoriatic patients with arthritis (HR: 1.61, P: 0.001) but not in those without joint

involvement (HR: 1.32, P: 0.73).[19]

Intuitively, the dominance of type | helper T cell (Tw1) reactions seen in psoriatic tissues
and in animal model§[40] may appear paradoxical to reported patients' susceptibility to
bacterial colonization by observational studies.[5] In murine models, scientists have
demonstrated that components of bacterial cell wall could induce hosts' anti-inflammatory

responses by down-regulating the production of pro-inflammatory cytokines including
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tumour necrosis factor-a and interferon-y; antimicrobial peptides; and T cell activation.[41,
42] In vitro studies also showed that S. aureus could drive the clonal expansion of hosts T
cells away from the pro-inflammatory, Tyl/ Ty17 pathway towards the anti-inflammatory
regulatory T cell (Treg) pathway.[43, 44] Together, these molecular mechanisms of host-
pathogen interactions may suggest an increased risk for bacterial colonization, and a
potential (collateral) benefit of reduced colonization while blocking the pro-inflammatory
pathway by biologics. Furthermore, despite of theoretical risks for increased susceptibility
to intracellular pathogens, studies of interleukin 12/23p40 deficiencies suggested that both
cytokines could be in redundant immune pathways against a number of human
pathogens,[45] which was consi stent with the generally low incidence of infections

including SST s associated with biologics usein the trial setting.[7-10]

Besides apotential effectivenessin lowering SST1 risks by biologics, it was equally likely
that the observed protective effects were biased results due to treatment selection as
suggested by the literature.[22] As shown in Figure 3, comparisons between users and
nonusers could be misleading if not accounting for the differential, pre-treatment
susceptibility for SSTIs by group membership in a nonrandomized setting. Previously, Kalb
et a. reported that there was a 2-fold risk for cellulitis, abscess and (other) skin infections
in the biologics group as compared to the nonbiologics/ non-methotrexate group;[22]
however, the authors did not provide adjusted estimates despite that patients using biologics
were apparently more obese than their counterparts and a well-studied link of obesity itself

to an increased SSTI risk.[26, 46-48]
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Conventional regression models may yield extrapolation-based results in the presence of
multiple, imbalanced prognostic factors across comparators asis frequently encountered in
the clinical practice.[27, 49] The current analysis sought to apply propensity score
stratification to create balanced distributions of important factors across the propensity-
score strata (Figures S1-S2). Nevertheless, a strong negative association between patients
age and SSTI risks (Table 2, Figure S3) indicated the presence of residual confounding by
indication. In other words, older patients were much less likely to receiving biologics than
younger ones (Table 1), thus alower biologics-associated SSTI risk; yet the small sample
size of users prohibited aformal interaction test by age on the biologics-SSTI relationship.
Likewise, the seemingly protective effects of an elevated serum level of ALT and history of
hyperlipidemia outlined the highly selective nature of the patient group eligible for
biologics therapeutics as indicated by either clinical guidelineg 26, 50, 51] or the national

insurance reimbursement policy in Taiwan,[52] or both.

There are limitations in the current analysis worth reminding before generalizing the study
findings. To tackle the incomparability issue inherent to observational data, the propensity
score method appeared only partially effective. The lack of detailed disease history,
previous use of biologics, and history of systemic infections could result in misclassifying
individualsinto strata of alower (or under-estimated) probability to receive biologics. Such
mi sclassification bias might contribute to the between-group incomparability, leading
towards the residual confounding by indication. Notably, the lack of disease severity scores

or quality of lifeindices prior to treatment, which were important determinants for
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prescribing biologics, did not seem to correlate with infection risks in psoriasis patients.[ 10,

19, 22]

Second, assuming person-time equivaence, we also determined biologics effect on
SSTI risks only among biologics users, anong whom we al so assumed exchangeability
between the biologics-exposed and the yet unexposed users.[49] This assumed
comparability among users should be optimally aligned by disease duration, the
information of which was lacking in the current analysis. The small number of SSTI

eventsin the subgroup analysis might also render the comparisons nonsignificant.

Conclusions

We found no evidence that biologics use was associated with increased SSTI risksin
adult psoriasis patients either in between-group or in within-group comparisons. Given
pragmatic constraints, future comparative studies on biologics-associated health effects
shall include only biologics users and perform cross-over comparisons so as to ensure

comparability and valid inferences.
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List of abbreviations

S. aureus- Staphylococcus aureus

SSTI- skin and soft tissue infection
MRSA- methicillin-resistant S. aureus
AD- atopic dermatitis

ICD-9-CM- International Classification of Diseases, Ninth Revisions, Clinical
Modification

EMD- Electronic Medical Database
AST- aspartate transaminase

ALT- alanine transaminase

LDL- low density lipoprotein-cholesterol
AIC- Akaikeinformation criteria

IQR- interquartile range

IR- incidence rate

Cl- confidenceinterval

HR- hazard ratio

Tul- typel helper T cell

Teg- regulatory T cell
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FIGURE LEGENDS

Figure 1. Flowchart of the identification and selection procedure for eligible psoriasis

patients included in the analysis.

Figure 2. Kaplan-Meier survival curves for incident SSTIs for biologics users and nonusers,

before propensity-score adjustment.
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TABLES

Table 1. Characteristics of adult psoriasis patients who developed incident SSTIs at follow-up in 2010-2015

N (%) All Users Nonusers
N=172 N=750
At study entry N=922 (14.6%) (85.4%) P value®
Age (year), Median (IQR) 49 (38-58) 435 (33-53) 50 (39-59) <0.001
Age group (year)

20-40 265 (28.7%) 67 (39.0%) 198 (26.4%) <0.001

40-65 539 (58.5%) 102 (59.3%) 437 (58.3%)

> 65 118 (12.8%) 3 (L.7%) 115 (15.3%)

Male 649 (70.4%) 109 (63.4%) 540 (72.0%)  0.025
Calendar year

2010 459 (49.8%) 91 (52.9%) 368 (49.1%) 0.688

2011 141 (15.3%) 25 (145%) 116 (15.5%)

2012 142 (15.4%) 29 (16.9%) 113 (15.1%)

2013 129 (14.0%) 19 (11.0%) 110 (14.7%)

2014 51 (5.5%) 8 (4.7%) 43 (5.7%)
Arthropathy diagnosis 130 (14.1%) 47 (42.0%) 88 (11.7%) <0.001
Steroid use

None 134 (14.5%) 25 (145%) 109 (145%) 0.383

Topical only 703 (76.2%) 129 (75.0%) 574 (76.5%)

Low dose 63 (6.8%) 16 (9.3%) 47 (6.3%)

Medium or higher dose 22 (2.4%) 2 (1.2%) 20 (2.7%)

No. steroid in use, Median (IQR) 2 (1-3) 2 (1-3) 2 (1-3) 0.404
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At follow-up

Length of clinical follow-up (year), Median (IQR)
Hepatitis B carriage
Hepatitis C carriage
ALT (U/L)>=36
AST (U/L)>=34
LDL-C (mg/dL) >=130
TG (mg/dL) >=150
CHO (mg/dL) >=200
AC sugar >=126 or PC sugar >=140 (mg/dL)
Hyperlipidemia®
Impaired glucose metabolism®
Maximum steroid use, ever

None

Topical only

Low dose

Medium or higher dose
Maximum no. steroid ever used, Median (IQR)
Antibiotics use, ever

2.8
35
18
426
284
165
270
290

74

378
75

31
747
68
76
3

8

(1.5-4.3)

(3.8%)
(2.0%)
(46.2%)
(30.8%)
(17.9%)
(29.3%)
(31.5%)
(8.0%)
(41.0%)
(8.1%)

(3.4%)
(81.0%)
(7.4%)
(8.2%)
(2-4)
(0.9%)

3.6
11
5
122
85
47
68
72
16

89
20

1
132
25
14
3.5
1

(2.5-5.1)
(6.4%)

(2.9%)

(70.9%)
(49.4%)
(27.3%)
(39.5%)
(41.9%)
(9.3%)

(51.7%)
(11.6%)

(0.6%)
(76.7%)
(14.5%)
(6.8%)
(3-4)
(0.6%)

2.6
24
13
304
199
118
202
218

58

289
55

30
615
3
62
3

7

(1.4-4.1)
(3.2%)
(1.7%)
(40.5%)
(26.5%)
(15.7%)
(26.9%)
(29.1%)
(7.7%)
(38.5%)
(7.3%)

(4.0%)
(82.0%)
(0.4%)
(5.1%)
(2-4)
(0.9%)

<0.001
0.048
0.316
<0.001
<0.001
<0.001
0.001
0.001
0.495

0.001
0.063

<0.001

0.004
0.543

Abbreviations: AC, fasting; ALT, alanine aminotransferase; AST, aspartate aminotransferase; CHO, total cholesterol;
HbA1c, glycohemoglobin; IQR, interquartile range; LDL-C, low-density lipoprotein cholesterol; PC, postprandial 2 hours;

TG, triglyceride

a. P value for ranksum test for nominal variables and for chi-square statistics for categorical variables

b. Hyperlipidemia was defined by elevated TG, LDL, or CHO
c. As defined by the presence of relevant ICD-9-CM codes, elevated AC or PC sugar, or HbA1c>=5.7
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Table 2. Incidence rates and crude hazard ratios of SSTI by selected characteristics
among at-risk adult psoriasis patientsin 2010-2015

Person-
No. years Incidencerate  95% ClI

Characteristics events (in 100s) (per 100py) LL UL

Total 233 25.18 9.3 81 10.6

Age, (year)

20-40 55 6.07 9.1 69 120

40-65 139 15.6 8.9 75 10.6

> 65 39 347 11.2 82 157
Sex

Female 64 7.67 8.3 6.5 10.8

Male 169 17.5 9.6 82 11.3
Calendar time at study entry

2010 138 15.71 8.8 74 105

2011 28 3.83 7.3 50 11.0

2012 28 3.19 8.8 6.1 129

2013 30 1.95 15.4 10.7 22.8

2014 9 0.51 17.7 9.1 380
Arthropathy, ever

No 147 15.8 9.3 79 111

Yes 86 9.41 9.1 73 115
Biologics use

Never 200 19.2 10.4 90 121

Ever 33 6.0 5.5 40 79
Not using 6 3.09 1.94 089 51
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Using
Adalimumab
Etanercept
Golimumab
Ustekinumab

Antibiotic
Never
Ever
Hepatitis B carriage
No
Yes
Hepatitis C carriage
No
Yes
AST > 34, ever
No
Yes
ALT > 36, ever
No
Yes

Hyperlipidemia, ever
No
Yes

Impaired glucose metabolism, ever®
No
Yes

11

225

222

11

223
10

153
80

112
121

129
104

217
16

0.90
1.20
0.09
0.70

25.1
0.12

24.3
0.89

24.8
0.38

16.7
8.4

132
12.0

14.8
10.4

23.3
1.85

30

8.85
9.16
34.2
7.16

9.0
65.8

9.1
124

9.0
26.0

9.1
9.5

8.5
10.1

8.7
10.0

9.3
8.6

4.54
5.08
111
3.06

7.8
21.9

7.98
6.73

7.9
124

7.8
7.5

7.0
8.4

7.3
8.2

8.1
5.3

191
17.8
130
20.6

10.3
157

105
24.1

10.3
54.6

10.8
12.0

10.3
12.2

10.5
12.3

10.7
14.7
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M aximum dose of steroid

None 7 0.66
Topical only 199 20.0
Low dose 14 2.29
Medium dose or higher® 13 2.21

10.7 4.8
9.9 8.6
6.1 3.6
59 3.5

26.4
115
10.9
10.5

Abbreviations: Cl, confidenceinterval; LL, lower limit; UL, upper limit; SSTI, skin and

soft tissue infection

a. Results of univariate random effects Cox proportional hazard models with propensity

score stratification
b. Hyperlipidemia was defined by elevated TG, LDL, or CHO

c. As defined by the presence of relevant ICD-9-CM codes, elevated AC or PC sugar, or

HbA1c>=5.7
d. Including equivalent dose of steroid 5Smg or greater
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Table 3. Results of propensity score-stratified, random effects Cox regression models comparing risks for incident SSTIs in at-risk adult psoriasis patients
(N=922) and in biologics users (N=172)

Population

Characteristics

Biologics use
Ever vs. never
Using vs. not using
Adalimumab
Etanercept
Golimumab

Ustekinumab
Age, (per 10 years)
Male
Caendar year at study entry®
Diagnosis of arthropathy, yesvs. no
Hepatitis B carriage, yesvs. no
Hepatitis C carriage, yesvs. no
AST > 34, ever
ALT > 36, ever
Hyperlipidemia, ever”
Impaired glucose metabolism, ever®
Equivalent doses of steroids used

All (N=922, 233 events)

Biologics users

(N=172, 33 events)

95%Cl 95%Cl 95%Cl
adjusted P- adjusted P-
cudeHR  LL UL P-vaue HR LL UL vaue HR LL UL vaue
0.11 005 026 <0.001 026 012 058 <0.001
121 041 359 0.740
0,51 014 185 0310
0.45 014 145 0.180
1.89 015 246 0.630
0.19 005 080 0.023
0.36 020 065 <0.001 061 044 085 0.004
1.30 047 360 0615
221 156 314 <0.001 154 120 1.98 <0.001 254 119 543 0016
1.02 039 267 0971
2.09 021 2128 0534
14.41 039 5390 0.149
0.05 001 014 <0.001
0.09 003 023 <0.001 022 012 041 <0.001
0.13 005 031 <0.001 033 018 062 <0.001
0.63 024 162 0334
0.71 053 095 0022 083 069 100 0.050 101 070 145 0970

'9SUa|| [euoneulslul ' AN-ON-AG-00®

Abbreviations: Cl, confidenceinterval; HR, hazard ratio; LL, lower limit of 95% confidence interval; SSTI, skin and soft tissue infection; UL, upper limit of

95% confidence interval
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=5.7

c. Asdefined by the presence of relevant ICD-9-CM codes, elevated AC or PC sugar, or HbAlc>

b. Hyperlipidemiawas defined by elevated TG, LDL, or CHO

a. Since year 2010
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Excluded:

- f/u<1year
(N=661)

- Gap between
visits > 365 days
(N=103)

aCC-BY-NC-ND 4.0 International license.

Psoriasis patients visiting
Dermatology Clinic in
2010-2015
N=1672
(29,575 records)

[Who Nas granted DIORXIV a ICENSE {0 aisplay e preprint m pe

rpetuity. It is made available under

Age <20 years

Adult psoriasis patients
N=959 (25,771 records)

Year at entry:
2010 N=477 (49.7%)
2011 N=143 (14.9%)
2012 N=147 (15.3%)
2013 N=139 (14.5%)

2014 N=53 (5.5%)

!

Eligible for analysis
N=922 (27,911 records)

N\

> N=40
(540 records)

Biologics Nonbiologics

users users
N=172 N=750
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Kaplan-Meier survival curve for the first incident SSTls
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