
ORIGINAL RESEARCH

Characteristics of New Biologic Users Among
the Moderate-to-Severe Psoriasis Population—
Retrospective Cohort Study Leveraging
the Modernizing Medicine Data Services Database

Timothy Fitzgerald . Aimee M. Near . Hyunchung Kim .

Amanda Teeple . Mobolaji Olurinde . Katelyn Rowland

Received: November 8, 2021 /Accepted: February 8, 2022 / Published online: February 24, 2022
� The Author(s) 2022

ABSTRACT

Introduction: Biologics have expanded the
treatment options in the management of
patients with moderate-to-severe psoriasis. The
objective of this study was to describe patient
characteristics and previous treatments in pso-
riasis patients newly treated with guselkumab,
secukinumab, or ixekizumab.
Methods: This retrospective study included
patients C 18 years old with psoriasis in the
USA who were newly treated with guselkumab,
secukinumab, or ixekizumab between 1 July
2017 and 31 March 2019 in the Modernizing
Medicine Data Services database (MMDS).
Patients were indexed on their first prescription
or injection record of guselkumab, secuk-
inumab, or ixekizumab, and three mutually
exclusive cohorts were created. Patients were
required to have evidence of moderate-to-severe
psoriasis, defined as Physician Global Assess-
ment (PGA) score of 3 or 4, or body surface area

(BSA) C 10% on index date or within
12 months before index. Baseline characteris-
tics, including treatment history, were reported
for each cohort.
Results: The study population included 461
guselkumab, 619 secukinumab, and 375 ixek-
izumab patients. The median age across cohorts
was 51–52 years. Median baseline BSA ranged
from 15% to 20%; 16.1–29.3% of patients had a
PGA of 4 and over half of patients were obese
prior to index. Approximately 40% of patients
had comorbid cardiovascular disease and
20.8–24.2% of patients had a psychiatric disor-
der. About half of patients in each cohort had
prior biologic use, of which adalimumab was
most common (28.2–34.9%) across the cohorts.
Conclusion: This real-world study describes the
characteristics of patients with moderate-to-
severe psoriasis receiving biologic treatments.
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Key Summary Points

Why carry out this study?

Efficacy of biologics in management of
patients with moderate-to-severe psoriasis
is well established in clinical trials;
however, there is limited evidence on the
use of these medications in real-world
settings.

The objective of the current study was to
describe the demographic and clinical
characteristics and prior treatment of
patients with moderate-to-severe
psoriasis, newly initiated on three
biologics approved for this indication:
guselkumab, secukinumab, and
ixekizumab.

What was learned from the study?

The results suggest that over 80% of
patients treated with these biologics are
overweight or obese, and approximately
40–50% are current or past smokers.
Correspondingly, a high prevalence of
cardiovascular disease was observed.
About half of patients in each cohort had
prior biologic use.

INTRODUCTION

Psoriasis is an immune-mediated, chronic
inflammatory disease, affecting approximately
7.4 million adults in the USA, with an estimated
prevalence of 2–4% [1, 2]. In the majority of
patients with psoriasis, skin involvement is the
only detectable manifestation of the disease;
nevertheless, consideration of the condition as
a chronic, multisystem inflammatory disease is
crucial to achieve an optimal therapeutic
approach [3]. Plaque psoriasis is the most
prevalent type of the disease and is character-
ized by the presence of erythematous plaques
[1, 4].

Psoriasis is a systemic disease affecting dif-
ferent organ systems [4], and is associated with
increased incidence of comorbid conditions
including psoriatic arthritis, Crohn’s disease,
metabolic syndrome, depression, cancer, and
cardiovascular disease [5]. Moreover, evidence
suggests that obesity may be a risk factor for the
development of psoriasis [6] and, in turn, the
prevalence of obesity is significantly higher in
patients with moderate-to-severe psoriasis as
compared with the general population [7].
Recent studies have shed light on the role of
adipose tissue in psoriasis, with both obesity
and psoriasis presenting proinflammatory states
and cross-talk between adipocytes and the
immune system [8].

With the advent of biologics, treatment of
psoriasis has evolved and offered hope to
patients with moderate-to-severe psoriasis who
fail to respond or may not be satisfied with
conventional regimens [9]. Biologics including
tumor necrosis factor-alpha inhibitors (TNF-a)
(e.g., adalimumab, etanercept, infliximab, and
certolizumab), interleukin (IL)-17 inhibitors
(e.g., brodalumab, ixekizumab, secukinumab);
IL-23 inhibitors (e.g., guselkumab, tildrak-
izumab, risankizumab), and IL-12/23 inhibitors
(e.g., ustekinumab) have revolutionized the
treatment of patients with moderate-to-severe
psoriasis [3, 10]. Several clinical studies have
reported superior efficacy and safety of biologics
in the treatment of patients with psoriasis
[11–13].

Although numerous clinical trials have
established efficacy of biologics in patients with
moderate-to-severe psoriasis [14–18], there is
limited evidence on the use of these medica-
tions in real-world settings [2, 19–22]. The
objective of this study was to describe the
demographic and clinical characteristics, as well
as prior treatment of patients with moderate-to-
severe psoriasis, newly initiated on three bio-
logics approved for this indication: guselkumab,
secukinumab, and ixekizumab.
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METHODS

Data Source

This study leveraged data from the Modernizing
Medicine Data Services (MMDS) database, a
widely used dermatology-specific Electronic
Medical Record (EMR) platform in the USA [23].
This national database includes over 1.2 million
psoriasis patients across the USA.

This study was based on secondary, deiden-
tified data that comply with the Health Insur-
ance Portability and Accountability Act
(HIPAA). Institutional review board approval
was not required for this study.

Study Population

Adult patients (C 18 years old) with psoriasis
who were newly treated with guselkumab,
secukinumab, or ixekizumab in MMDS between
1 July 2017 and 31 March 2019 (selection win-
dow) were included in the study. The index date
for each patient was defined as the date of the
earliest prescription or injection record of
guselkumab, secukinumab, or ixekizumab dur-
ing the selection window. Patients were

required to have activity in the database before
(minimum 6 months) and after (minimum
9 months) index, and evidence of moderate-to-
severe psoriasis, defined as Physician Global
Assessment (PGA) score of 3 or 4 (on a 0–4 scale)
or body surface area (BSA) C 10% on index date
or within 12 months before index (i.e., baseline)
[20, 22] (Fig. 1).

Baseline Characteristics and Treatment
History

Patient demographics, clinical characteristics
[e.g., body mass index (BMI), comorbidities,
disease severity] and prior treatments were
reported from the minimum 6-month baseline
period. For demographics, BMI and disease
severity, values on index or prior but closest to
index date were reported. Prior treatments were
defined as C 1 prescription or injection record
of any of the following therapies prior to index
(categories not mutually exclusive): topical
treatments, including topical corticosteroids
and other topical treatments (vitamin D ana-
logs, calcineurin inhibitors, retinoids); pho-
totherapy; systemic therapies, including
systemic corticosteroids and other systemic

Fig. 1 Patient selection criteria and attrition of study cohorts

Dermatol Ther (Heidelb) (2022) 12:741–752 743



therapies (apremilast, cyclosporine or acitretin,
methotrexate); and biologics other than index
treatment (adalimumab, etanercept,
ustekinumab).

Statistical Analysis

Descriptive statistics were used to characterize
patient demographics, clinical characteristics,
and prior treatments. Cell counts with less than
5 patients were masked because of MMDS
masking rules (i.e., all cells\5, including zero
cells, must be masked and any additional cells
until the sum of those cells is 5 or greater) for
patient privacy. All analyses were conducted
using SAS Release 9.4 (SAS Institute Inc., Cary,
NC).

RESULTS

Population Characteristics

Among the 12,591 guselkumab users in the
database between 1 July 2017 and 31 March
2019, 461 met the inclusion criteria (Fig. 1). Six
hundred nineteen out of 18,256 secukinumab
users and 375 out of 11,765 ixekizumab users
met the inclusion criteria and were included in
the respective treatment cohorts. As presented
in Table 1, the mean [standard deviation (SD)]
age was 50.6 (13.8), 50.7 (14.8), and
50.7 (15.1) years for the guselkumab, secuk-
inumab, and ixekizumab cohorts, respectively;
median age was 51–52 years across cohorts.
There was a fairly even distribution of male and
female patients in the guselkumab and secuk-
inumab cohorts, and a slightly higher propor-
tion of males (54.9%) in the ixekizumab cohort.
The majority of patients (65.4–68.8%) were
white across the cohorts, with about one-quar-
ter with unknown race information. Approxi-
mately half of patients were from the
southeastern region of the USA (57.3% in
guselkumab cohort, 47.2% in secukinumab
cohort, and 49.6% in ixekizumab cohort).

Over one-quarter of patients were over-
weight (BMI 25 to B 29.9 kg/m2) across the
treatment cohorts (29.1% in guselkumab

cohort, 26.5% in secukinumab cohort, and
29.1% in ixekizumab cohort) and more than
50% of patients were obese (BMI C 30 kg/m2)
(Table 1). Of guselkumab, secukinumab, and
ixekizumab patients, 39.7%, 48.6%, and 42.1%
were current or past smokers, respectively. Car-
diovascular disease was the most common
comorbidity, afflicting 39.3–41.4% of patients,
while 21.0–25.5% had musculoskeletal disease
(osteoporosis or osteoarthritis). Metabolic dis-
eases (18.4–20.0%) and psychiatric disorders
(20.8–24.2%) were also common (Table 1).

Mean (SD) BSA was 23.1 (20.2), 22.3 (19.9),
and 24.8 (19.6) for the guselkumab, secuk-
inumab and ixekizumab cohorts, respectively;
median baseline BSA ranged from 15% to 20%
(Table 2). Baseline BSA values were available
close to index (median days from pre-index BSA
to index ranged from 5 to 12 days); 25% of
patients had a BSA value recorded on index
visit. The majority (42.1–51.4%) of patients in
each cohort had a baseline PGA score of 3; PGA
of 4 was reported in 16.1–29.3% of patients
across cohorts. Similar to BSA time from index,
median days from pre-index PGA to index were
low and ranged from 4 to 12 days.

Prior Treatments

Over 80% of patients in each cohort had prior
topical corticosteroid use (84.2% in guselkumab
cohort, 86.8% in secukinumab cohort, 84.8% in
ixekizumab) and 25.9–32.3% of patients had
evidence of vitamin D analog use. Calcineurin
inhibitor use (3.7–5.3%) and retinoid use
(1.3–1.9%) were less common, as was pho-
totherapy (8.2–12.6%). Less than one-quarter
(21.9–23.9%) of patients had prior systemic
corticosteroid use, while 18.4–21.0% of patients
had methotrexate use; apremilast (9.3–13.2%)
and cyclosporine or acitretin use was low
(3.2–5.3%). Approximately half (47.5–55.1%) of
patients in each cohort had used biologics other
than guselkumab, secukinumab, and ixek-
izumab prior to index, with prior use most fre-
quent among guselkumab patients. Prior use of
adalimumab was most common (28.2–34.9%),
followed by ustekinumab (16.2–32.5%) and
etanercept (10.6–14.2%) (Fig. 2a and b).
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Table 1 Demographic and clinical characteristics of the patient population at baseline

Baseline characteristics Guselkumab
cohort (n = 461)

Secukinumab
cohort (n = 619)

Ixekizumab
cohort (n = 375)

n % n % n %

Age, years

Mean (SD) 50.6 (13.8) 50.7 (14.8) 50.7 (15.1)

Median (IQR) 52.0 (19) 51.0 (22) 52.0 (24)

Min–Max 18–83 19–83 18–83

Age category

18–34 years 67 14.5 90 14.5 64 17.1

35–39 years 38 8.2 59 9.5 36 9.6

40–44 years 38 8.2 75 12.1 24 6.4

45–54 years 124 26.9 130 21.0 90 24.0

55–64 years 131 28.4 140 22.6 84 22.4

65–74 years 44 9.5 94 15.2 61 16.3

75 or older 19 4.1 31 5.0 16 4.3

Gender

Male 237 51.4 299 48.3 206 54.9

Female 224 48.6 320 51.7 169 45.1

Race

White 317 68.8 405 65.4 246 65.6

African American 10 2.2 11 1.8 6 1.6

Asian 12 2.6 15 2.4 6 1.6

Other 14 3.0 29 4.7 13 3.5

Unknown 108 23.4 159 25.7 104 27.7

Ethnicity

Hispanic or Latino 28 6.1 46 7.4 17 4.5

Not Hispanic or Latino 276 59.9 335 54.1 236 62.9

Unknown 157 34.1 238 38.4 122 32.5

Geographic region

Northeast/unknown 58 12.6 73 11.8 18 4.8

Midwest 78 16.9 141 22.8 86 22.9

South 264 57.3 292 47.2 186 49.6

West 61 13.2 113 18.3 85 22.7

BMI (kg/m2)a

Dermatol Ther (Heidelb) (2022) 12:741–752 745



Table 1 continued

Baseline characteristics Guselkumab
cohort (n = 461)

Secukinumab
cohort (n = 619)

Ixekizumab
cohort (n = 375)

n % n % n %

Mean (SD) 31.6 (7.6) 32.0 (7.6) 32.6 (7.7)

Median (IQR) 30.3(9) 30.7 (9.9) 31.4 (9.5)

Min–Max 17.1–70.3 16.5–64.2 17.9–60.2

BMI category

B 24.9 kg/m2 (underweight or normal/healthy weight) 84 18.2 106 17.1 47 12.5

25 to B 29.9 kg/m2 (overweight) 134 29.1 164 26.5 109 29.1

C 30 kg/m2 (obese) 242 52.5 348 56.2 218 58.1

Smoking history

Current or past smoker 183 39.7 301 48.6 158 42.1

Never smoked 263 57.0 301 48.6 202 53.9

Unknown 15 3.3 17 2.7 15 4.0

Comorbiditiesb

Autoimmune diseasec 34 7.4 91 14.7 48 12.8

Cardiovascular diseased 181 39.3 256 41.4 153 40.8

Malignancy 45 9.8 74 12.0 44 11.7

Metabolic diseasee 92 20.0 123 19.9 69 18.4

Musculoskeletal diseasef 97 21.0 158 25.5 88 23.5

Psychiatric disorderg 96 20.8 150 24.2 88 23.5

COPD 18 3.9 15 2.4 11 2.9

IBD inflammatory bowel disease, COPD chronic obstructive pulmonary disease, BMI body mass index
aWeights between 80 and 500 pounds and heights between 40 and 80 inches were used when calculating BMI to remove
extreme data outliers which may signal data entry error
bComorbidities that were omitted because of small patient counts include gastrointestinal disease, neurologic disease(fi-
bromyalgia), renal disease (chronic kidney disease), others (sleep apnea, uveitis, erectile dysfunction)
cIncludes celiac disease, rheumatoid arthritis, ulcerative colitis, inflammatory bowel disease, Crohn’s disease, indeterminate
colitis, psoriatic arthritis, lupus
dIncludes cardiovascular diseases other than atherosclerosis, angina, congestive heart failure
eIncludes obesity, diabetes mellitus, hyperlipidemia
fIncludes osteoporosis, osteoarthritis
gIncludes anxiety, depression, alcoholism
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DISCUSSION

This study describes the characteristics of pso-
riasis patients initiating treatment with three
biologics: guselkumab, secukinumab, or ixek-
izumab in the USA. Although previous real-
world studies have explored treatment patterns
among this patient population
[19, 20, 22, 24, 25], this study describes patients
across all three treatment cohorts, leveraging a
dermatology-specific EMR platform, which
provides comprehensive clinical information
including disease severity measures and BMI,
captured at the point-of-care by dermatology
providers.

This study characterizes adults with moder-
ate-to-severe psoriasis initiating one of the three
biologics of interest in routine clinical practice.
The median age of patients was 51–52 years,

and most patients were 45–64 years of age,
similar to published reports [20, 25]. The
majority of patients were white, as aligned with
the 2010 National Health and Nutrition Exam-
ination Survey findings, which demonstrated
higher prevalence of psoriasis in Caucasians
[26]. Nearly 45–55% of patients were from the
south, consistent with other real-world studies
showing a high volume of dermatological
practices in the southern region of the USA
[27–29].

In the current study, over half of the study
population was obese and over one-quarter
overweight; this is consistent with a recent real-
world study of 180 patients with moderate-to-
severe psoriasis treated with guselkumab in the
Corrona Psoriasis Registry, where 56% of
patients were obese and just under 30% were
overweight [30]. Furthermore, a meta-analysis

Table 2 Severity of psoriasis at baseline in the study cohorts

Baseline characteristics Guselkumab cohort
(n = 461)

Secukinumab cohort
(n = 619)

Ixekizumab cohort
(n = 375)

n % n % n %

PGA score

n 342 480 291

Mean (SD) 3.1 (0.7) 3.1 (0.7) 3.3 (0.7)

Median (IQR) 3 (0) 3 (1) 3 (1)

Min–Max 0–4 0–4 0–4

PGA score category

0 or 1 12 2.6 16 2.6 6 1.6

2 19 4.1 32 5.2 17 4.5

3 237 51.4 305 49.3 158 42.1

4 74 16.1 127 20.5 110 29.3

Unknown 119 25.8 139 22.5 84 22.4

BSA

n 442 584 356

Mean (SD) 23.1 (20.2) 22.3 (19.9) 24.8 (19.6)

Median (IQR) 16 (20) 15 (20) 20 (24.5)

Min–Max 1–95 0–95 0–97

PGA Physician global assessment, BSA body surface area, SD standard deviation, IQR interquartile range
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of cross-sectional and case–control studies sug-
gested that patients with psoriasis have over
50% increased odds of being obese than the
general population; the pooled odds ratio for
obesity was higher in psoriasis patients with
moderate-to-severe disease [2.23; 95% confi-
dence interval (CI), 1.63–3.05] compared with
mild disease (1.46; 95% CI, 1.17–1.82) [31].
Evidence suggests that BMI may affect early
clinical response to some systemic therapies.
For example, in one recent study, obese patients
had approximately 30% lower odds of achieving
PASI of at least 75% at follow-up (PASI-75)
compared with the normal weight group at
8 weeks [32].

The findings of the current study support
prior literature that patients with moderate-to-
severe psoriasis have a high prevalence of
comorbid conditions such as cardiovascular
disease, psychiatric disorders, and metabolic
disease. For example, evidence suggests a sig-
nificant association between psoriasis and
increased incidence of major adverse cardio-
vascular events [33]. Additionally, patients with
psoriasis have increased prevalence of inde-
pendent risk factors for cardiovascular disease,
including obesity, hypertension, smoking, dys-
lipidemia, and insulin resistance [34]; as noted
previously, over half of patients in the present
study were obese and at least 40% were current
or past smokers in each treatment cohort. In a

Fig. 2 a Prior treatments of the patient population at baseline in study cohorts. b Prior use of biologics other than index
treatment at baseline in study cohorts
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real-world analysis, the most common comor-
bidities reported among psoriasis patients initi-
ated on secukinumab were hypertension
(43.2%), hyperlipidemia (33.9%), and anxiety
(20.3%) [2]. Furthermore, a claims database
study comparing treatment patterns between
ixekizumab and secukinumab users reported
hypertension, hyperlipidemia, and obesity as
the most commonly observed comorbid condi-
tions [20]. Incidence of psychiatric disorders
among this population has ranged from 17% to
21% [2, 35], consistent with our finding of
20–24% of psoriasis patients having evidence of
a psychiatric disorder. Studies have suggested
that psoriasis has a strong psychological impact
due to its visibility and chronic and relapsing
course, leading to high stress levels, anxiety,
and depressive symptoms [36, 37].

In the current real-world analysis, we found
that the majority of patients had inadequate
response to previous treatments prior to initia-
tion of biologics of interest, and therefore had
high PGA and BSA scores at baseline. Nearly
84% of patients across all treatment cohorts
were previously treated with topical corticos-
teroids, consistent with the joint AAD–NPF
2020 treatment guidelines [38]. In a real-world
study conducted in the USA, nearly 60% of
patients with moderate-to-severe psoriasis who
were on biologic therapy were prescribed con-
comitant topical corticosteroids [22]; systemic
corticosteroids were the most common nonbi-
ologic systemic therapy, with about one-quarter
of patients having prior use, followed closely by
methotrexate, which is consistent with a recent
real-world study [20]. Similar to prior reports,
previous exposure to biologic therapies was also
high across all treatment cohorts, at around
50% [25, 30]. In one study, comparison of real-
world treatment patterns among psoriasis
patients treated with ixekizumab or adali-
mumab revealed a higher rate of prior use of
biologics in ixekizumab users compared with
adalimumab users (65.8% versus 35.8%) [20]. In
the current study, a substantially higher pro-
portion of guselkumab users had prior use of
biologics (55%) compared with ixekizumab and
secukinumab users; this could be attributed to
recent Food and Drug Administration (FDA)

approval of guselkumab, as compared with
secukinumab and ixekizumab [39].

Interpretation of the results should consider
the study limitations. First, the MMDS database
contains only data captured from physicians
and other provider staff using the EMR; patient
data, including prior treatments and comor-
bidities, taken by health care providers outside
of the MMDS affiliate Electronic Medical Assis-
tant system will not be captured. To that end,
non-dermatology conditions in MMDS are self-
reported and therefore may be underreported
and/or discordant with medical record docu-
mentation by a provider [40]. Also, the results of
this study are specific to guselkumab, secuk-
inumab, and ixekizumab users and are not
generalizable to patients receiving other bio-
logics for psoriasis and the broader psoriasis
population eligible for biologics; for instance,
patients whose race was underrepresented. Also,
more than 50% of patients in this study were
from the Southeastern USA. This observation is
consistent with the higher distribution of der-
matology practices in the south [27–29]; there-
fore, the psoriasis patient population in other
regions of the USA are underrepresented. In
addition, the observed prevalence of obesity is
consistent with past studies [7, 30]. It is worth
noting that these studies also had a similar
psoriasis population in terms of geography (e.g.,
south), which may have had an impact on this
observation [41].

CONCLUSION

This real-world study elucidates the character-
istics of moderate-to-severe psoriasis patients
initiating treatment with guselkumab, secuk-
inumab, and ixekizumab. The results suggest
that over 80% of patients treated with these
biologics are overweight or obese, and approxi-
mately 40–50% are current or past smokers.
Correspondingly, a high prevalence of cardio-
vascular disease was observed. Overall, this real-
world study adds to the body of literature
describing the characteristics of patients with
moderate-to-severe psoriasis receiving biologic
treatments.
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Staniszewski K, Rudnicka L, et al. Psychiatric
comorbidities of psoriasis: pilot study. Psychiatr
Pol. 2010;44(1):119–26.
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