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Background:  The  outbreak  of coronavirus  disease-2019  (COVID-19)  is  a public  health  crisis  of  global  pro-
portion.  In  psoriatic  patients  treated  with  biologic  agents,  evidence  is  not  yet  available  on  susceptibility
to  infection  with  the  novel  SARS-CoV-2  coronavirus,  and  data  about  the perception  of  COVID-19  and  its
impact  on  these  patients  are  lacking.
Aims:  The  aim  of  this  observational,  spontaneous  study  was the  evaluation  of  the  impact  of  anti  COVID-
19  measures  in  “fragile  population”  such  as patients  with  a chronic  inflammatory  disease.  Thus,  we
evaluated  the  impact  of  perceived  risk  on  quality  of life  of  patients  with  moderate  to  severe psoriasis,
in  our  outpatient  clinic,  and  how  their perceptions  changed  before  and  after  the  adoption  of  Covid-19
emergency  measures  following  the  Italian  Ministerial  Decree  in  March  9, 2020.
Methods:  Using  a  series  of questions,  our  study  surveyed  adult  patients  with  moderate  to  severe  psoriasis
receiving  treatment  with  biologic  agents  (n =  591),  before  and  after  the  adoption  of  COVID-19  emergency
measures.
Results:  Most  patients  (97%)  had  been  sufficiently  informed  by healthcare  staff about  COVID-19  spread.  A
significant change  was  observed  in  social  activity  reduction  before  and after  the adoption  of the  measures
(18%  vs.  90%  of  patients;  P < 0.0001).  Similarly,  patients  were  more  likely  to  suspend  ongoing  therapy  after
the  measures  were adopted  than  before  (87%  vs. 34%  of patients;  P <  0.0001).  Following  the  measures,
older  patients  were  significantly  more  inclined  to suspend  therapy  and  reduce  social  activities  than
younger  patients.

Conclusions:  Government  COVID-19  emergency  measures  further  curtailed  already  reduced  social  activ-
ities in  psoriatic  patients,  and  led to a greater  inclination  to  suspend  biologic  therapy,  more  so  in older
patients,  despite  there  being  no  evidence  to support  this  suspension.  These  vulnerable  patients  may  need
support  from  clinicians  in order to maintain  treatment  adherence.

© 2021  The  Authors.  Published  by Elsevier  Ltd on behalf  of King  Saud  Bin  Abdulaziz  University  for
Health  Sciences.  This  is  an  open  access  article  under  the CC  BY-NC-ND  license  (http://creativecommons.
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Introduction

Psoriasis is one of the most frequent chronic, recurrent, and

inflammatory skin disease associated with significant comorbid-
ity such as arthritis, cardiovascular and metabolic diseases [1,2]. It
affects around 2–3% of the population, and is characterized by a

∗ Corresponding author at: Dermatology Unit “Daniele Innocenzi”, Dept. of
Medical-Surgical Sciences and Bio-Technologies, Fiorini Hospital, Sapienza Univer-
sity  of Rome, Via Firenze snc Polo Pontino, 04019 Terracina, Italy.

E-mail address: nicoletta.bernardini@libero.it (N. Bernardini).

a
w
t
r

u
l
s

https://doi.org/10.1016/j.jiph.2021.03.010
1876-0341/© 2021 The Authors. Published by Elsevier Ltd on behalf of King Saud Bin Ab
BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
org/licenses/by-nc-nd/4.0/).

revailing genetic susceptibility and autoimmune pathogenic fea-
ures.

Around 10–20% of patients require systemic treatments [1].
In the past considered only a skin disease, the therapeutic

pproach for psoriasis was 37 based mainly on topical therapy,
hile in the most severe cases non-selective imunomodula-

ors were used: corticosteroids, methotrexate, cyclosporineand
etinoids [3].
At the onset of third millennium, the treatment of psoriasis has
ndergone significant changes. The use of new molecules, able to

ocking inflammatory mediators or their receptors, inhibiting the
ignaling path ways critically involved in psoriasis pathogenesis,
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has revolutionized the lives not only of psoriatic patients but also of
dermatologists who treated them. Finally, patients could be offered
total clearance of skin lesions and the suppression of the inflamma-
tory process involving other organs and systems [3,4].

Both clinic aspect and quality of life were significantly influ-
enced by these scientific results.

However, these highly effective therapies cannot be adminis-
tered to all patients due to the danger of slippage of previous
infection or the onset of an infectious disease during treatment.
For these reason, patients must be screened before, but also peri-
odically during treatment [5].

Screening includes investigations of Tuberculosis (TB), Hepatitis
B and C and HIV.

Until March, 11th, 2020 when World Health Organization
(WHO) proclaimed a pandemic state for coronavirus disease 19
(Covid-19), Western health care invested considerable efforts to
combat chronic, oncological and inflammatory diseases [6].

Suddenly we were faced with a pandemic caused by a new and
unknown virus, having to manage a new disease, but also, take
care of chronic patients undergoing treatment with biologicals; so-
called fragile subjects.

Even more, according to the ministerial decree of the Italian
Ministry of Health, in order to contain the infectious risk, outpa-
tient services have been allowed only for urgent visits or for short
observation.

Psoriasis, as a chronic relapsing disease, was  not one of these
requirements.

Therefore, patients have had the right to withdraw their bio-
logical drug anti Tumor Necrosis Factor alpha (TNF alpha), or anti
Interleukines (anti ILs)), but not to access the rutinary follow-up
visit [7].

However, the risk of a hypothetical increased incidence of Covid-
19 infection among this population, undergoing immunomodulat-
ing therapies, remains presently unknown. Moreover, data about
the perception of the emergency by psoriatic patients and in par-
ticular those under biologic treatment, are still lacking [8].

For this reason we decided to contact all our database patients
(610 subjects) suffering from moderate to severe psoriasis under
treatment with anti-TNF alpha or anti-ILs, in order to get a more
complete picture of the mood and the immunomodulating therapy
they were using during the pandemic.

We conducted a survey based on an ad hoc questionnaire with
eight questions. The first three queries concerned their conscious-
ness about the novel viral spread, their state of awareness about
Covid-19 and the sources from where they got the information.

The last questions, which focused on their social activities, the
fear of becoming infected and the self decision to suspend the cur-
rent therapy, were related to two different phases: before and after
Italian Ministerial Decree, issued on 9 March 2020, with which
the government declared the entire national territory a protected
area, in an attempt to control infection transmission and decrease
morbidity and mortality associated with COVID-19.

Materials and methods

Study population and design

The study population included only patients of our outpatient
services suffering from moderate to severe psoriasis and undergo-
ing biologic therapy for at least the last six months. No correlation

were made with other dermatologic patients.

The subjects both sexes were aged over 18.
From 610 patient contacted by phone call, 591 replied to the

interview.
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The first three questions concerned the general awareness of the
urrent emergency situation were:

) Are you aware of the spread of the virus?
) What is your information source?
) Have you been sufficiently informed by the clinicians about

COVID-19 prevention measures?

The last five questions concerned the attitude adopted by
atients before and after the issuing of the restrictive Italian Min-

sterial Decree were:

) Have your social activity changed since the new health emer-
gency emerged?

) Have your social activity changed after the Ministerial Decree?
) Were you scared of getting infected?
) Were you scared of getting infected after the declaration of the

state of emergency?
) Have you thought about stopping your current therapy from the

outset, or afterwards the declaration of the state of emergency

The answer modalities for each item were dichotomous: yes/no.

tatistical analysis

Patient characteristics were described using mean and standard
eviation (SD) for continuous variables and percentage for dichoto-
ous variables. Box plots were also used to represent continuous

ariables: lines represented the median, 25th, and 75th percentiles,
nd whiskers (error bars), the 10th and 90th percentiles.

The McNemar test was  used to evaluate change before and after
he adoption of COVID-19 emergency measures, in the following
hree variables: reduced social activities, fear of getting infected,
nd stopping current therapy.

The differences between age or gender and the variables of
educed social activities, fear of getting infected, and stopping cur-
ent therapy, assessed after the adoption of COVID-19 emergency
easures were evaluated with the Student’s t-test and chi-squared

est, respectively.
P-values <0.05 were considered as statistically significant. Sta-

istical analysis was performed using R, version 3.6.1.

esults

The study population comprised 591 adult patients with moder-
te to severe psoriasis: 356 males (60.2%) and 235 females (39.8%);
he average age was 58 years (SD 14). Diagnosis of psoriatic arthri-
is have had 290 (49,1%) of them, while 252 (42,6%) presented
ardiometabolic comorbidities.

All patients were in receipt of therapy with biologic drugs
s follows: 31.8% patients were receiving TNF-alpha inhibitors,
1.4% IL-12/IL-23 inhibitors, 12.7% IL-23 inhibitors, and 34.1% IL-17

nhibitors.
All patients expressed awareness about the spread of the novel

oronavirus infection; 88.8% had learned about the spread through
he internet, television and newspapers, and 11.2% through infor-

ation provided by their general practitioner. Most patients (97%)
eported that they had been sufficiently informed by healthcare
taff.

In our survey, we  observed that 43.5% (257/591) patients were

ot afraid of becoming infected, whereas 56.5% (334/591) were
efore the adoption of the restrictive health measures, while we
redictably discovered that 100% of patients were afraid of con-
racted the virus after the ministerial decree.
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Fig. 3.

We  evaluated how the behavior of our psoriatic patients
changed before and after the adoption of the emergency measures
for COVID-19 spread.

Most patients who had not reduced their social activity before
the COVID-19 emergency measures did so after the emergency
measures were adopted (Fig. 1).

A statistically significant change was observed in terms of reduc-
tion of social activities before (18.4% of patients) and after (90.0%
of patients) the adoption of the emergency measures, according to
the McNemar test (P < 0.0001).

Furthermore, we observed that patients had a greater propen-
sity to suspend therapy after the emergency measures were
adopted (Fig. 2).

The McNemar test highlighted a significant difference in the
voluntary decision to suspend current therapy before (34.4% of
patients) and after (87.1% of patients) the adoption of COVID-19
emergency measures (P < 0.0001).

No significant differences were observed regarding gender in
patients who reduced social activities after the measures’ adoption.

Patients who  did not reduce social activities after adoption were,
on average, of a younger than those who did reduce their activ-

ities: 46.9 years (SD 10.0) and 58.8 years (SD 14.2), respectively
(P < 0.0001; Fig. 3).

f
p
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Fig. 4.

The mean age of the group who did not consider to suspend the
ngoing therapy following adoption of emergency measures (52.7
ears, SD 14.3) was  significantly lower than that of the group who
id suspend therapy (58.3 years, SD 14.1; P = 0.002; Fig. 4).

Young patients were more inclined to continue the biological
herapy but we  observed (for all age groups) a certain percentage
f cases (15% of patients) who decided to defer the farmacological
ose autonomously.

iscussion

Psoriasis is a multifactorial inflammatory skin disease, with a
hronic relapsing course [9]. The psoriatic inflammatory state may
xtend beyond the skin to involve other organs (heart, bones, liver);
oreover, recently, some studies report the possibility that psori-

sis may  affect the lungs, an effect likely to be defined as a new
omorbidity [10].

Currently, the dissemination of COVID-19 is affecting people
orldwide. COVID-19 predominantly induces a lower respiratory

ract disease, identified as a novel coronavirus pneumonia; means
f COVID-19 transmission include respiratory infection control
nclude early detection of infected people, maintenance of social
istancing and quarantine [12].

In this new paradigm, the need to reduce social contacts,
oncomitant with the fear of contagion, could have different reper-
ussions on patients quality of life.

In this context, our survey investigated the impact of per-
eived risk on the quality of life of 591 patients with moderate
o severe psoriasis attending our department and, moreover, how
his perception changed before and after the adoption of COVID-
9emergency measures following the prime ministerial decree in
arch 2020.
Although it has been reported in the literature that in psoriatic

atients who contract the covid-19 infection there is a worsening
f the clinical picture, our aim was  only to assess the impact of the
andemic on the quality of life in psoriatic patients [13].

We  found that all patients were conscious of the spread of the
oronavirus infection and nearly all reported that they have been
ufficiently informed by healthcare staff.

Just over half of our patients were afraid of contracting the novel
oronavirus in the survey interval prior to adoption of the restric-
ive health measures but, predictably, all patients become afraid
fter the emergency measures were announced. These data, which
ay appear inevitable and obvious, however, emphasize the sig-

ificant frailty of these patients with chronic psoriasis.
A high percentage of our patients reduced their social activ-

ties after hearing about the novel health crisis; this trend was
ncreased after the adoption of COVID-19 emergency measures.
ounger subjects were less likely to suspend their usual social activ-

ties than older patients, probably because older patients feel more

ragile and vulnerable due to potential, concomitant pathologies,
olypharmacy, and iatrogenic effects [14].
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We  observed that only a few patients intended to suspend their
ongoing biologic therapy voluntarily in the early stage of the health
crisis.

Nevertheless, we detected a tendency to defer the pharmaco-
logical dose independently, for all age groups.

This could be explained as a need to keep psoriatic symptoms
under control and not negate any progress achieved.

It is well known that psoriasis has a significant impact on patient
quality of life in which the fear of getting worse is very present [15].
Overall, patients were more inclined to suspend their therapy fol-
lowing the adoption of emergency measures; this inclination was
more evident in older patients than younger patients. Despite no
scientific evidence currently supporting the potential interference
of biologic agents on the pathogenesis of the novel coronavirus,
clearly, clinicians cannot oppose their patients’ willingness to inter-
rupt therapy.

Although it is well known that Dermatology Life Quality Index
(DLQI) scores in females with psoriasis are significantly higher than
in males, we didn’t observe any gender differences in this study
[15].

Although some studies report the possibility that psoriasis may
affect the lungs; to date, lung involvement and respiratory comor-
bidities in psoriasis has been poorly investigated. Nevertheless,
recent studies report the concurrent persistence of psoriasis and
interstitial pneumonia (IP), but the relationship and the common
pathways shared between these two diseases has not yet been
clarified [16–19].

A recent study described the presence of mild asymptomatic
IP in 2% of patients with severe psoriasis, in therapy with biologic
drugs [20]. In addition, the rate of IP exacerbation varied in par-
allel with psoriasis severity suggesting that common mechanisms
sustain both skin and lung lesions. It was suggested that IL-12, IL-
23, and IL-17 might play an important role in the pathogenesis of
both diseases, although a clear role for this pathway remains to be
elucidated [21].

Given this association, a future goal will be to record the inci-
dence and prevalence of the novel coronavirus infection in psoriatic
patients undergoing biologic therapy. In act, with the introduction
of biologic drugs in the 2000s (TNF-alpha inhibitors initially and
interleukin inhibitors later), psoriasis became an ideal model for
the study of these agents. In particular related to their beneficial
effects on the disease and its comorbidities, on patient quality of
life, but also on the greater susceptibility of exacerbation of latent
or occult infections.

Our real-life data demonstrate that patients with moderate to
severe psoriasis undergoing therapy with biologics are cognizant of
the spread of the novel coronavirus infection and fearful of becom-
ing infected. The adoption of government COVID-19 emergency
measures further curtailed already reduced social activities in this
vulnerable patient population and led to a greater inclination to
suspend biologic therapy, more so in older patients, despite there
being no evidence to support such a suspension.

Currently clinicians still have limited data for decide whether to
continue biologic therapy during pandemics and it should still be
established if biologics could render patients more susceptible to
coronavirus.

Elmas et al. declare that in the pre-coronavirus era, respiratory
infection rates were comparable to those with placebo [8].

Besides, biologic therapies discontinuation could result in loss
of response when treatments are reintroduced or may  lead to a
development of antibodies against the discontinued biologic drugs
[22].
All of these factors must be considered when advising patients
about continuing or discontinuing biologic therapies.

However, recently the Italian society of Dermatology and
Venereology, as well as other major International Scientific Com-

[
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unities, states that in the absence of clinical and laboratory signs
f Covid 19 infection, it is not necessary to stop biological systemic
herapies for chronic inflammatory dermatosis such as psoriasis
23].

To date, there are no evidences that biologics could lead to an
ncreased risk of Covid-19 infection. Instead, unnecessary biologic
iscontinuation could be reason for worsening of psoriasis and
uality of life burden [13].

Indeed, it seems that the control of TNFalpha and other cytokines
roduction could contribute to a less aggressive organic response to
ARS-CoV-2. Moreover, the inhibition of IL-17 pathway may  have
eneficial effects in treating COVID-19 [24].

In conclusion, the clinicians that are more familiar with biologic
herapies might give a more effective support for chronic and fragile
atients, in order to reassured them and help them to maintain
reatment adherence.
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