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ABSTRACT

Background: People living with human
immunodeficiency virus (PLHIV) have a similar
prevalence of psoriasis as the general popula-
tion, though incidence and severity correlate
with HIV viral load. Adequately treating HIV

early renders the infection a chronic medical
condition and allows PLHIV with a suppressed
viral load (PLHIV-s) to live normal lives. Despite
this, safety concerns and a lack of high-level
data have hindered the use of systemic psoriasis
therapies in PLHIV-s.
Objectives: We aim to provide a structured
framework that supports healthcare profession-
als and patients discussing the risks and benefits
of systemic psoriasis therapy in PLHIV-s. Our
goal was to address the primary question, are
responses to systemic therapies for the treat-
ment of psoriasis in PLHIV-s similar to those in
the non-HIV population?
Methods: We implemented an inference-based
approach relying on indirect evidence when
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direct clinical trial data were absent. In this
instance, we reviewed indirect evidence sup-
porting inferences on the status of immune
function in PLHIV. Recommendations on sys-
temic treatment for psoriasis in PLHIV were
derived using an inferential heuristic.
Results: We identified seven indirect indicators
of immune function informed by largely inde-
pendent bodies of evidence: (1) functional
assays, (2) vaccine response, (3) life expectancy,
(4) psoriasis manifestations, (5) rate of infec-
tions, (6) rate of malignancies, and (7) organ
transplant outcomes.
Conclusions: Drug-related benefits and risks
when treating a patient with systemic psoriasis
therapies are similar for non-HIV patients and
PLHIVwitha suppressed viral loadandnormalized
CD4 counts. Prior to initiating psoriasis treatment
in PLHIV, HIV replication should be addressed by
an HIV specialist. Exercise additional caution for
patients with a suppressed viral load and discor-
dant CD4 responses on antiretroviral therapy.

PLAIN LANGUAGE SUMMARY

People living with human immunodeficiency
virus (PLHIV) develop psoriasis as often as

everyone else. We asked: what are effective and
safe treatments when PLHIV need systemic
therapy (pills or injections) for their psoriasis?

HIV infection attacks the immune system.
When HIV is not treated, the immune system
declines. A less effective immune system makes
it harder for the body to fight infections and
certain cancers. Psoriasis is a skin condition
caused by overactive immune cells. Effective
psoriasis treatments reduce immune-cell activ-
ity. There are some concerns that treatments for
psoriasis may not work and could worsen
infections or cancers.

To answer the question, we gathered 11 der-
matologists and 4 HIV specialists. We reviewed
the international scientific literature on PLHIV
and psoriasis. The absence of direct evidence
and volume of information to review made the
process challenging. The end results were
worthwhile.

We concluded that people who are diagnosed
early and take antiretroviral therapy to control
their HIV infection (PLHIV-c) can live long,
healthy lives. Accordingly, we determined that
PLHIV-c can likely expect the same safety and
efficacy for systemic psoriasis treatments as the
general population. Treatment decisions should
be made on a case-by-case basis through con-
sultation with the patient and treating
physician(s).
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Pillars of modern medicine are evidence-
based care and collaborative decision-making.
Too often, neither care provider nor patient are
adequately informed. We have tried to fill one
information gap for PLHIV and psoriasis. This
process may help answer questions in other
disease populations where direct evidence is
scarce or absent.

Keywords: Psoriasis; Human immuno-
deficiency virus; HIV; Immunosuppression;
Immunodeficiency; Immunotherapy; Medical
education; Evidence-based dermatology

Key Summary Points

People living with human
immunodeficiency virus (PLHIV) have
similar psoriasis prevalence as the general
population and may benefit from systemic
psoriasis therapy.

Use of systemic psoriasis therapies in these
patients is hindered by concerns about the
alteration of immune function, with its
potential increased risks of infection and
malignancy.

PLHIV receiving early antiretroviral
therapy can achieve viral load suppression
and lead normal lives with a chronic
medical condition.

The present guidance document uses an
inference-based approach to explore the
risks and benefits imposed on PLHIV
when their psoriasis is treated with
systemic psoriasis agents.

Relying on indirect evidence when direct
clinical trial data are absent, we provide a
structured framework that supports a
discussion between healthcare
professionals and their patients about the
risks and benefits of systemic psoriasis
therapy in PLHIV.

INTRODUCTION

As psoriasis is an immune-mediated disease,
treatments must alter immunological pathways
to be effective. Altered immune function may
increase the risks of infection and malignancy.
Concerns over these risks heighten when indi-
viduals with underlying immune disorders,
specifically the human immunodeficiency virus
(HIV) infection, seek psoriasis treatment. Psori-
asis onset and severity appear to be related to
the level of HIV viral control [1]. The prevalence
of psoriasis in people living with HIV (PLHIV) is
similar to that of the general population when
HIV is controlled with antiretroviral therapy
(ART) [2, 3]. In the absence of effective ART
strategies, infection with HIV can progress to
acquired immunodeficiency syndrome (AIDS)
with early mortality consequent to specific
opportunistic infections (OIs) and infection-as-
sociated malignancies [4]. HIV guidelines now
recommend starting ART as soon as possible
following a confirmed diagnosis of HIV infec-
tion, regardless of CD4 count [5]. Successful HIV
treatment results in suppressed or unde-
tectable viral load, typically within 6 months of
initiation, and globally the goal is to achieve
undetectable viral loads in 90% of PLHIV [6].
This may not be achieved in settings of inade-
quate access or poor adherence resulting from
mental health or other social or economic
challenges. Treating HIV early renders the
infection a chronic medical condition allowing
PLHIV with a suppressed viral load on
antiretroviral therapy (PLHIV-s) to live normal
lives [7].

Though systemic psoriasis therapies may
benefit PLHIV-s with psoriasis, safety concerns
have hindered their use [1, 8–11]. Additionally,
PLHIV are excluded from psoriasis clinical trials,
largely reflective of generally held apprehen-
sions regarding systemic treatments in this
population. Systemic therapies for psoriasis
block certain immune or metabolic pathways in
an effort to normalize the aberrant immune
actions manifesting as psoriasis. Immune
blockade results in disease control but in paral-
lel raises safety concerns. These concerns stem
from our understanding of immune
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mechanisms relating to risk of infection, risk of
malignancy, and possible off-target effects in
PLHIV. We can anticipate that differences in
immune responses in the PLHIV compared with
the non-HIV population would reflect differ-
ences in the immunological status between the
two populations. Normalization of immune
response is sufficient to conclude that the ben-
efits and risks of an intervention are highly
similar to those experienced by the general,
non-HIV population. Recognizing the paucity
of high-level, direct evidence, we implemented
a formalized inference-based approach to
interrogate indirect evidence of immune
response in PLHIV [12]. Inference-based con-
clusions were made to address the primary
guideline question and generate resultant
recommendations.

The objective of this paper is to explore the
risks and benefits imparted on PLHIV when
treating their psoriasis with systemic psoriasis
agents, biologics, and small molecules. We
provide a structured, inference-based frame-
work that supports a discussion between
healthcare professionals and their patients
about the risks and benefits of systemic psoriasis
therapy in PLHIV. The conclusions are agnostic
to specific immune pathways and are therefore
applicable to a larger audience of healthcare
professionals who manage immune-mediated
conditions.

METHODS

A panel of 11 dermatologists, three HIV spe-
cialists (SLW, JR, AP), and one infectious disease
specialist (CLC), convened following the
framework of the New Psoriasis Guidelines
group [12]. Through panel discussions directed
toward identifying observable scenarios, the
primary question was deconstructed in a lay-
ered, inference-based approach (Table 1). Our
objective was to identify data assessing immune
response in patients with controlled HIV,
including residual immune alteration, and
thereby identify the potential for altered risk or
efficacy when treating psoriasis. Structured sys-
tematic or scoping literature searches were
conducted for each deconstructed question. See

Supplementary Material S1 for detailed
methodology. Working group authors summa-
rized key evidence per topic, which was then
reconstructed to generate answers to overarch-
ing questions. Within working groups, four to
five authors who reviewed and summarized the
data for their section also rated their level of
support for lower-level statements. A scale of
0–100% was used, based on verbal transforma-
tions of subjective probability for use in expert
elicitation [13] where 90% meant the statement
was likely to be true, and 99% meant the
statement was very likely to be true (Supple-
mentary Material S1, Figure S2). One panel
member combined the average support levels
through a heuristic, mathematical model for
logical inference to estimate support for over-
arching questions (Supplementary Material S2).
All panel members accepted or adjusted the
resultant levels via online surveys. Following
review of the evidence, all panel members
drafted and refined the final three recommen-
dation statements and rated their level of sup-
port and uncertainty via online surveys. The
AGREE II checklist for reporting of clinical
practice guidelines was used where applicable
[14]. Ethics committee approval was not
required as per section 2.3b of the TCPS2 since
experts who participated in the surveys are
published authors on this work and therefore
have no expectation of privacy.

RECOMMENDATIONS
AND SUPPORTING EVIDENCE

We reviewed indirect evidence to support
inferences on the status of immune function in
PLHIV-s considering systemic treatment for
psoriasis. We identified seven indirect indica-
tors of immune function informed by largely
independent bodies of evidence: (1.1.1) func-
tional assays, (1.1.2) vaccine response, (1.1.3)
life expectancy, (1.1.4) psoriasis manifestations,
(1.1.5) rate of infections, (1.1.6) rate of malig-
nancies, and (1.1.7) organ transplant outcomes.
The questions, inference-based concluding
statements, and level of support for each state-
ment are summarized below and in Table 1. See
Supplementary Material S1 for literature search
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output and Supplementary Material S2 for
summary tables of the evidence reviewed.

1. ARE RESPONSES* TO USING
SYSTEMIC PSORIASIS THERAPIES
FOR TREATMENT OF PSORIASIS
IN PLHIV-S SIMILAR TO THOSE
IN THE NON-HIV POPULATION?

*Responses include drug-related adverse
events as well as drug-related benefits.

1.1 Are there Substantive Differences
in Immune Function in PLHIV-s
Compared with the Non-HIV Population?

The accumulated weight of the evidence from
the seven independent topics complements a
similar conclusion: the degree to which an
outcome normalizes is dependent upon the
degree to which HIV infection is controlled, the
period between HIV acquisition and initiation
of ART, and adherence to treatment. In the
majority of PHLIV-s, adequate CD4 counts
indicate immune recovery, but a small number
of patients will have discordant responses (per-
sistently low CD4 counts despite viral control)
[15]. Owing to the complexity of discordant
responses in PLHIV-s, collaboration with HIV
specialists is advised when making treatment
decisions for systemic psoriasis therapy.
Although the literature suggests that 10–40% of
HIV-1-infected individuals have discordant
responses [15], the proportion is likely much
lower in countries with early ART established as
the standard of care. Conclusion statements
were only possible for PHLIV-c because of the
limited evidence in patients with discordant
responses. On the basis of the indirect evidence,
we infer that PLHIV-c will respond to systemic
psoriasis treatment similarly to the general
population in terms of drug-related benefits and
risks (Tables 1, 2). For patients with uncon-
trolled HIV (i.e., not on treatment or nonsup-
pressed viral load) presenting with psoriasis, the
priority is to start ART, maximize adherence,
and achieve HIV viral load suppression prior to
considering any new medication for psoriasis.

1.1.1. Do Functional Immune Assays Show
Reconstitution of Immune Response in PLHIV-
s Compared with the Non-HIV Population?
CD4? T-cell functional assays trend to normal with
control of HIV.

Effective ART normalizes clinically used
immune function assays. The degree of nor-
malization is dependent on several factors,
predominantly the CD4 counts at initiation of
therapy. Plasma HIV RNA is the most reliable
indicator of response to ART and is predictive of
clinical progression [16, 17]. The goal of ART is
viral load suppression below the limits of
detection (\20–50 copies/mL depending on
the assay) [18]. Immune recovery in PLHIV is
primarily measured by CD4 counts. Absolute
CD4 counts above 500 cells/lL are considered
functionally normal, whereas counts of 200–-
500 cells/lL pose concern. At levels\200 cells/
lL, OIs and malignancies may occur [5]. The
degree to which immune reconstitution occurs
depends largely on the degree of immune
impairment prior to initiating ART [15, 19, 20].
CD4 counts prior to ART, the time interval
between acquiring HIV and initiating ART, age,
lifestyle, comorbidities, and coinfection play
contributing roles in immune reconstitution.

1.1.2. Do PLHIV-s Have Similar Response
to Vaccines Compared with the Non-HIV
Population?
Vaccine response in patients with controlled HIV is
similar to that in the non-HIV population.

Vaccine response in a population provides
an indirect measure of immune function. HIV-
infected patients were shown to have a
decreased response to vaccinations such as
hepatitis B virus (HBV) vaccine, relative to HIV-
negative patients [21–24]. Many of these studies
were conducted prior to the current ART era.
More recent studies suggest that HIV control
(undetectable viral load and CD4 counts in the
normal range) on ART is associated with nor-
malized vaccine effectiveness [25–27]. For
example, patients with HIV with controlled
viral load and CD4 counts[350 cells/lL had
normal responses to the COVID vaccine [28].
Vaccine recommendations vary according to
CD4 counts [29], but generally, vaccinations are
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considered safe and effective in PLHIV with
suppressed viral load.

1.1.3. What are the Differences in Mortality
Between PLHIV-s and the Non-HIV
Population?
The average life expectancy for PLHIV-c approaches
that of the non-HIV population.

We reviewed life expectancy as a holistic
marker of immune function in the HIV popu-
lation. Although chronological age is not a
direct indicator of immune function and indi-
vidual life span does not indicate normal
immune response, at a population level,
improved life expectancy adds to the body of
evidence supporting immune recovery in
PLHIV-c. Life expectancy for PLHIV has been
increasing toward normal as mortality rates
decreased with the introduction of ART and
earlier adoption of therapy at higher CD4
counts [7, 30–35]. According to a 2016 US study,
there remains a gap of 6.8 years in life expec-
tancy for PLHIV who start ART with CD4
counts C 500 cells/lL compared with the non-
HIV population [30]. It is thought that this life
expectancy gap is continuing to narrow, and
the persistent gap is largely a consequence of
poor adherence to ART, hepatitis C virus (HCV)
coinfection, injection drug use, and low
socioeconomic status [30, 33, 36, 37]. As life
expectancy normalizes, PLHIV are

demonstrating increased rates of comorbidities
(chronic liver, kidney, cardiovascular, and lung
disease, diabetes, and cancer) relative to those
without HIV [7, 30, 36, 38]. These comorbidities
are considered part of normal aging with HIV
for patients on ART but may also be related to
lifestyle risks such as smoking, toxicity of older
ART agents, and residual inflammation despite
control of viral replication. Further, accelerated
immunosenescence is associated with chronic
HIV; hence, earlier treatment reduces the life
expectancy gap by abbreviating the immune
burn rate [39]. Similar to the non-HIV popula-
tion, cardiovascular disease and cancer are
major causes of death among PLHIV [36].

1.1.4. Are there Differences in Psoriasis
Manifestations in PLHIV-s and the Non-HIV
Population?
Manifestations of psoriasis in PLHIV-c are the same
as those of the non-HIV population.

PLHIV-s develop psoriasis at about the same
rate as the non-HIV population and present
with approximately the same spectrum of dis-
ease burden as the non-HIV population [40–42].
Worse or different forms of psoriasis may be
related to the level of HIV control and immune
reconstitution [2]. Uncontrolled HIV replica-
tion may induce or exacerbate psoriasis
[2, 42, 43], whereas HIV-associated psoriasis
may improve or resolve upon ART initiation

Table 2 Final recommendation statements with level of support and uncertainty

Recommendation statement Level of support
(average, SD)

Level of uncertainty
(average, SD)

1. For patients with HIV who have uncontrolled viral replication and

present with psoriasis, the priority is HIV control with antiretroviral

therapy

99% (1.99) 1.93% (2.28)

2. Patients with psoriasis and controlled HIV (defined as suppressed viral

load and CD4 counts[ 500 cells/lL on antiretroviral therapy) can be

treated similarly to the general population

96.40% (3.50) 3.87% (1.96)

3. For patients with psoriasis and HIV who have discordant CD4/viral

load responses on antiretroviral therapy, treatment should be undertaken

similarly to the general population, with additional caution when

evaluating associated risks and benefits, treatment availability, and the

patient’s preferences

93.73% (3.39) 7.76% (5.30)
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[44–46]. Paradoxical worsening of psoriasis
through immune reconstitution inflammatory
syndrome is rare but possible upon initiating
ART [47]. While all clinical subtypes of psoriasis
can occur in patients with HIV, erythrodermic,
guttate-like, and inverse psoriasis are more
common and often concurrent in the same
patient [2, 45, 48]. Recognizing that a segment
of PLHIV are unaware of their HIV-positive
status, dermatologists should consider universal
screening and offer HIV testing to all patients
with de novo onset of unusual forms of psoriasis
or unusual worsening of psoriasis, and in all
patients with risk factors for HIV. The normal-
ized presentation and prevalence of psoriasis in
patients treated early in infection with ART
indirectly supports normalized immune
response in PLHIV-c.

1.1.5.1. Are There Differences in the Rate of
Infection in PLHIV-s Compared with the Non-
HIV Population? The overall risk of infections,
including OIs, is the same in PLHIV-c as in the non-
HIV population.

A significant contributor to increased life
expectancy in HIV is reduction in infection risk
for patients with improved CD4 counts on ART.
During infectious processes, common inflam-
matory pathways and distinct pathogen-de-
pendent immunological mechanisms are
activated. In HIV, the major concern has been
the reactivation of latent infections that are
controlled by T-cell immunity. For bacterial
pathogens, the rate of infection in PLHIV-c is
extremely low and comparable to rates for non-
HIV populations [49]. Patients with discordant
CD4/viral load responses have lower bacterial
infection rates than patients with uncontrolled
HIV but higher rates than PLHIV-c [49, 50]. The
occurrence of OIs such as deep fungal infections
and toxoplasmosis has decreased in high-in-
come countries with readily available ART. In
the developing world where ART is not as
accessible, OIs are more frequent and more
severe [51, 52]. Suppressed viral load and CD4
counts above 200 cells/lL allow discontinua-
tion of prophylaxis for primary and secondary
Pneumocystis jirovecii pneumonia and toxoplas-
mosis in PLHIV as the risk for these OIs nor-
malizes [53, 54]. Although the incidence of

herpes zoster (HZ) in PLHIV remains higher
than in the general population [55–59], risk
factors include markers of poor immune func-
tion, which in turn suggests that appropriate
ART reduces HZ risk in this population [55, 56].

1.1.5.2. Are There Additional Risks of Infection
in PLHIV-s Compared with the Non-HIV Pop-
ulation When Treated with Systemic Psoriasis
Therapies? There is no increased risk of infection
with addition of systemic psoriasis therapy for
PLHIV-c compared with the non-HIV population.

For PLHIV-c treated with systemic psoriasis
therapies, no additional risks of infection were
identified (see Supplementary Material S2 for
summary and references) [9, 10, 60].

1.1.6.1 Are There Differences in Rate of
Malignancy in PLHIV-s Compared with the
Non-HIV Population? The overall risk of HIV-
related malignancies and nonviral malignancies is
the same in PLHIV-c as in the non-HIV population.

AIDS-defining cancers (ADCs) such as Kapo-
si’s sarcoma (KS), aggressive non-Hodgkin lym-
phoma, and cervical cancer were common in
the pre-ART era but are far less common in
PLHIV-c [61]. ADCs can still be seen in PLHIV
who present late, who do not maintain viral
suppression, or those in whom the CD4/CD8
ratio remains low. The shared route of trans-
mission may account for rates of viral-associ-
ated malignancies related to human papilloma
virus, Epstein–Barr virus, KS-associated her-
pesvirus (human herpesvirus-8), HBV, and HCV
[62]. Although non-ADCs are a leading cause of
death in PLHIV-s, there is no evidence for an
increase in non-AIDs-defining, nonviral malig-
nancies in persons with HIV (e.g., lung, breast,
colon, prostate) independent of identifiable
confounders such as smoking [61–64]. We infer
that similar malignancy rates in PLHIV-c and
the non-HIV populations supports improved
immune function in PLHIV-c. Baseline cancer
risk in patients with psoriasis, not considering
HIV status, is difficult to assess owing to possi-
ble confounding from phototherapy and
immunosuppressive therapy, observer bias, and
small population size [65]. A recent systemic
review and meta-analysis of over 2 million
patients showed that the overall risk of cancer
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was slightly increased in patients with psoriasis,
particularly keratinocyte cancer and lym-
phomas (RR 1.21 CI 1.11–1.33) [66].

1.1.6.2. Are There Additional Risks of Malig-
nancy in PLHIV-s Compared with the Non-HIV
Population When Treated with Systemic Pso-
riasis Therapies? There is no increased risk of
malignancy with addition of systemic psoriasis
therapy for PLHIV-c compared with the non-HIV
population.

Data on PLHIV treated for psoriasis are lim-
ited to case studies without long-term follow-up
[8, 67]. For PLHIV-c treated with systemic pso-
riasis therapies, no additional risks of malig-
nancy were identified (see Supplementary
Material S2 for references) [9, 10, 60]. On the
basis of pooled data from clinical trials where
patients with HIV are excluded, and post-mar-
keting surveillance data, cancer risk in patients
with psoriasis remains similar across systemic
therapeutic classes, including biologics, small
molecules, retinoids, and classic immunosup-
pressives [65, 66, 68–72]. These results, though
weak, lend support to the inference-based con-
clusion. Acitretin has limited efficacy and is
believed to be safe in patients with HIV and
psoriasis [73], on the basis of limited to no data.
Interestingly, cyclosporine inhibits HIV viral
replication in vitro [74]. Conversely, cyclospor-
ine is a potent inhibitor of some immunological
processes and requires careful assessment
because of known drug–drug interactions with
certain ART agents. We briefly draw attention to
TNF-alpha, which, like all cytokines, plays a
complex role in immune response. Successful
infections must bypass immune mechanisms
that would otherwise be abortive. Some infec-
tions use inflammatory pathways to their ben-
efit. HIV replication, for example, is enhanced
by TNF and inhibited by TNF antagonism
[75–77]. Janus kinase (JAK) inhibitors are a new
drug class not currently approved for the treat-
ment of psoriasis that has the potential to reset
the immunologic milieu in PLHIV. Targeted
inhibition of JAK provides a selective and
potent mechanism to inhibit replication of
drug-resistant HIV-1, reactivation of latent HIV-
1, and HIV-1 replication in lymphocytes and
macrophages [78, 79]. Apart from the potential

for drug–drug interactions with certain ART
agents, we would expect responses to treatment
in PLHIV-c to be similar to those in the non-HIV
population.

1.1.7. Do PLHIV-s Receiving Allografts Have
a Similar Rate of Complications Including
Infections and Malignancies Compared
with the Non-HIV Population When Treated
with Systemic Psoriasis Therapies?
The risk of rejection and complications associated
with allografts is the same in PLHIV-c patients as in
the non-HIV population.

Successful organ transplantations in PLHIV-s
with CD4 counts[ 200 cells/lL provide further
indirect support for immune system reconsti-
tution in PLHIV-c. Historically, solid organ
transplant in PLHIV resulted in a higher risk of
rejection compared with non-HIV patients
owing to drug–drug interactions and inferior
outcomes for HIV/HCV-coinfected recipients.
Rejection risk improved with key developments
including direct-acting antivirals that mitigate
risk imposed by HCV infection [80, 81], and
avoidance or modification of ART regimens
interacting with immunosuppressant therapy
[82–84]. Graft survival and patient survival rates
of renal transplant in HIV positive mono-in-
fected patients are the same as in non-HIV
transplant patients; studies that include HCV-
coinfected patients show slightly worse survival
in the pre-Direct Acting Antiviral (DAA) era
[85–87]. This survival disadvantage has likely
become insignificant now that DAAs are incor-
porated into standard of care [88]. Rates of
infections, including OIs, and infectious com-
plications are similar between the general HIV
and non-HIV transplanted populations
[52, 87, 89].

DISCUSSION/LIMITATIONS

The present guidance document is a first
demonstration of a formal inference-based
process, novel to clinical medicine, to guide
practice where high-level evidence is lacking
[12]. In addition to recommendation state-
ments, we provide inference-based conclusions
to guide healthcare professional discussions.
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This approach is useful in areas where guidance
is needed but there is paucity of clinical trials,
limited real-world data, and trials are unlikely to
be conducted [90, 91]. Practically, clinical
decisions must be made in the face of limited
evidence, and the process of considering indi-
rect evidence is reflective of what physicians do
on a case-by-case basis in the clinical setting.
We implemented a formalized methodology
that takes the onus off the individual physician
to review the data and make conclusions on
their own [12]. By breaking the main question
down into component parts, addressing the
subcomponents, then restructuring the evi-
dence to support a conclusion, we build confi-
dence in the recommendations. The different
topics and outcomes explored in this analysis
point toward a similar truth, thereby strength-
ening the overall argument. Previously pub-
lished guidance on systemic psoriasis therapy
use in PLHIV is based on weak evidence, case
reports, and case series that are subject to pub-
lication and observer bias [1, 8–11]. On the basis
of the limited data reviewed, previous guidance
restricts the use of methotrexate and cyclos-
porine owing to risk of opportunistic infec-
tions[9] and suggests the use of acitretin or
apremilast [9]. Considering the indirect data,
our multidisciplinary group consisting of der-
matologists and HIV specialists concurred that
patients who have a suppressed HIV viral load
and normalized CD4 counts can be treated
similarly to the general population, with cau-
tion taken for those who have discordant
responses or uncontrolled HIV.

It is important to consider the limitations of
this document; while comprehensive, the rec-
ommendations cannot account for every clini-
cal situation or the needs of each individual
patient. There are significant gaps in knowl-
edge, and most of the data are extrapolated
from the general population. Therefore, the
authors have made the best recommendations
with these limited data. Limitations related to
the methodology are further discussed in Sup-
plementary Material S1. Beyond HIV, there are
other considerations that could impact patient
morbidity, mortality, and the safety of agents
used to treat psoriasis. These include the
increased risk of coinfections such as HBV and

HCV resulting from shared transmission risks
due to lifestyle factors such as intravenous drug
use. PLHIV may also have increased risk for
tuberculosis or certain fungal infections
depending on their country of origin or other
epidemiology. Dose modifications and/or addi-
tional monitoring resulting from drug–drug
interactions with certain ART agents should be
considered prior to prescribing medication for
psoriasis. Physicians should consult product
monographs and online HIV drug interaction
tools (https://hivclinic.ca/wp-content/plugins/
php/app.php and/or https://www.hiv-
druginteractions.org/).

CONCLUSION

We reviewed indirect evidence to make infer-
ences about the additional risks and benefits
imposed on HIV-positive patients having their
psoriasis treated with systemic agents. Robust,
adequately powered clinical trials are encour-
aged but not likely to occur in this population,
and there is a need to provide guidance despite
the limited evidence. On the basis of our review,
we expect PLHIV-c will have similar drug-re-
lated adverse events and benefits as non-HIV
patients when treated with systemic therapies
for psoriasis. Prior to considering new therapies
for psoriasis, HIV replication should be addres-
sed. For patients with discordant CD4/viral load
responses, additional caution should be taken
on a case-by-case basis, with the guidance of an
HIV specialist.
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L’Oréal Group, Novartis, Pfizer, Reistone, Sanofi
Genzyme, and UCB.
Dr. Curtis Cooper has served as a speaker and

advisor for AbbVie, Astra Zeneca, Gilead
Sciences, and ViiV Healthcare.
Dr. Mark Kirchhof has served as an advi-

sor/consultant for AbbVie, Actelion, Amgen,
Bausch Health, Celgene, Eli Lilly, Janssen, LEO
Pharma, Novartis, UCB, Sanofi Genzyme, and
served as a speaker for AbbVie, Janssen, LEO
Pharma, Novartis, Pfizer, UCB, Sanofi Genzyme.
Dr. Anton Pozniak is a member of the advisory

boards and symposia for ViiV, Gilead, Janssen
and Merck.
Dr. Juergen Rockstroh has served as an advi-

sor/consultant and/or a speaker for Abivax,
Gilead, Merck, Abbvie, Janssen, Theratechnolo-
gies, and ViiV.
Dr. Jan Dutz has served as an advisor/consul-

tant for AbbVie, Amgen, Bausch, Celgene,
Janssen, LEO Pharma, Lilly, Novartis, Sanofi,
has received grants and honoraria from AbbVie,
Janssen, Corbis, Lilly, and has served as a
speaker for Celgene, Janssen. JD is supported
by a Senior Scientist Award of the BC Children’s
Hospital Research Institute.
Dr. Melinda Gooderham has served as an

investigator, speaker, advisor and/or consultant
for AbbVie, Akros, Amgen, AnaptysBio, Arena,
Arcutis, Asana, Aslan, Bausch Health, Boehrin-
ger Ingelheim, Bristol Myers Squibb, Celgene,
Coherus, Dermira, Dermavant, Eli Lilly, Gal-
derma, GlaxoSmithKline, Incyte, Janssen, Kyo-
wa Kirin, LEO Pharma, MedImmune, Merck,
Novartis, Pfizer, Regeneron, Roche, Sanofi Gen-
zyme, Sun Pharma, Takeda, and UCB.
Dr. Robert Gniadecki has served as an advi-

sor/consultant for AbbVie, Bausch, Celgene,
Janssen, LEO Pharma, Lilly, Novartis, Mallinck-
rodt Pharmaceuticals, Sanofi, and served as a

1084 Dermatol Ther (Heidelb) (2022) 12:1073–1089



speaker for Mallinckrodt Pharmaceuticals, Jans-
sen, Sanofi.
Dr. Chih-ho Hong has served as an investiga-

tor, speaker, advisor and/or consultant for
AbbVie, Amgen, Actelion, Akros, Arcutis, Bristol
Myers Squibb, Boehringer-Ingelheim, Celgene,
Dermira, Dermavant, Eli-Lilly, Galderma,
GlaxoSmithKline, Incyte, Janssen, LEO Pharma,
MedImmune, Merck, Novartis, Pfizer, Regen-
eron, Roche, Sanofi-Genzyme, Sun Pharma,
UCB and Valeant (Bausch Health).
Dr. Charles W Lynde has served as an Advisory

Board Member, Speaker, Consultant for and/or
received honoraria or grants from, AbbVie,
Amgen, Bausch Health, Celgene, Eli Lilly,
Janssen, GlaxoSmithKline, LEO Pharma, Merck,
Novartis, Pfizer, UCB, Valeant.
Dr. Catherine Maari has served as an Investi-

gator, Advisory Board Member, Speaker, Con-
sultant for, and/or received honoraria or grants
from, AbbVie, UCB, Boehringer Ingelheim, Cel-
gene, Eli Lilly, Galderma, LEO Pharma,
GlaxoSmithKline-Stiefel, Janssen, Novartis,
Bausch and Pfizer.
Dr. Yves Poulin has received grants/honoraria

from AbbVie, Amgen, Aquinox, Aralez, Baxalta,
Biogen, Boehringer Ingelheim, Bristol Myers
Squibb, Celgene, Dermira, DS Biopharma, Eli
Lilly, EMD Serono, Galderma, GlaxoSmithKline,
Janssen, LEO Pharma, MedImmune, Merck,
Novartis, Pfizer, Regeneron, Takeda, UCB Phar-
ma, and Valeant.
Dr. Ronald Vender has served as an advi-

sor/consultant and speaker, and received grants
and honoraria, from AbbVie, Amgen, Bausch-
Health, Celgene, Janssen, Lilly, Merck, Novartis,
Pfizer, and UCB.
Dr. Sharon Walmsley has served as an advi-

sor/consultant and speaker, and received grants
and honoraria, from ViiV Healthcare, Gilead,
GlaxoSmithKline, Janssen and Merck.

Compliance with ethics guidelines. Ethics
committee approval was not required as per
section 2.3b of the TCPS2 since experts who
participated in the surveys are published
authors on this work and therefore have no
expectation of privacy.

Data availability. Data available in article
supplementary material.

Open Access. This article is licensed under a
Creative Commons Attribution-Non-
Commercial 4.0 International License, which
permits any non-commercial use, sharing,
adaptation, distribution and reproduction in
any medium or format, as long as you give
appropriate credit to the original author(s) and
the source, provide a link to the Creative
Commons licence, and indicate if changes were
made. The images or other third party material
in this article are included in the article’s
Creative Commons licence, unless indicated
otherwise in a credit line to the material. If
material is not included in the article’s Creative
Commons licence and your intended use is not
permitted by statutory regulation or exceeds the
permitted use, you will need to obtain permis-
sion directly from the copyright holder. To view
a copy of this licence, visit http://
creativecommons.org/licenses/by-nc/4.0/.

REFERENCES

1. Fink D, Hedley L, Miller R. Systematic review of the
efficacy and safety of biological therapy for
inflammatory conditions in HIV-infected individu-
als. Int J STD AIDS. 2017;28:110–9.

2. Morar N, Willis-Owen SA, Maurer T, Bunker CB.
HIV-associated psoriasis: pathogenesis, clinical fea-
tures, and management. Lancet Infect Dis. 2010;10:
470–8.

3. Kanada K, Schupp C, Armstrong A. Association
between psoriasis and viral infections in the United
States: focusing on hepatitis B, hepatitis C and
human immunodeficiency virus. JEADV. 2013;27:
1312–6.

4. Iroezindu M. Disparities in the magnitude of
human immunodeficiency virus-related oppor-
tunistic infections between high and low/middle-
income countries: is highly active antiretroviral
therapy changing the trend? Ann Med Health Sci
Res. 2016;6:4.

5. Ford N, Meintjes G, Vitoria M, Greene G, Chiller T.
The evolving role of CD4 cell counts in HIV care.
Curr Opin HIV AIDS. 2017;12:123–8.

Dermatol Ther (Heidelb) (2022) 12:1073–1089 1085

http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/


6. Joint United Nations Programme on HIV/AIDS
(UNAIDS). GLOBAL AIDS UPDATE | [Internet].
CONFRONTING INEQUALITIES; 2021 [cited 2020
Sep 5]. https://reliefweb.int/sites/reliefweb.int/files/
resources/2021-global-aids-update_en.pdf.

7. Jespersen NA, Axelsen F, Dollerup J, Nørgaard M,
Larsen CS. The burden of non-communicable dis-
eases and mortality in people living with HIV
(PLHIV) in the pre-, early- and late-HAART era. HIV
Med. 2021;22:478–90.

8. Menon K, Van Voorhees AS, Bebo BF, Gladman DD,
Hsu S, Kalb RE, et al. Psoriasis in patients with HIV
infection: from the Medical Board of the National
Psoriasis Foundation. J Am Acad Dermatol.
2010;62:291–9.

9. Kaushik SB, Lebwohl MG. Psoriasis: which therapy
for which patient: focus on special populations and
chronic infections. J Am Acad Dermatol [Internet].
2019;80:43–53. https://doi.org/10.1016/j.jaad.
2018.06.056.

10. Nakamura M, Abrouk M, Farahnik B, Zhu TH,
Bhutani T. Psoriasis treatment in HIV-positive
patients: a systematic review of systemic immuno-
suppressive therapies. Cutis. 2018;101:38–42.

11. Lambert JLW, Segaert S, Ghislain PD, Hillary T,
Nikkels A, Willaert F, et al. Practical recommenda-
tions for systemic treatment in psoriasis in case of
coexisting inflammatory, neurologic, infectious or
malignant disorders (BETA-PSO: Belgian Evidence-
based Treatment Advice in Psoriasis; part 2). J Eur
Acad Dermatol Venereol. 2020;34:1914–23.

12. Papp K, Gooderham M, Lynde C, Poulin Y, Beecker
J, Dutz J, et al. Practical and relevant guidelines for
the management of psoriasis: an inference-based
methodology. Dermatol Ther [Internet]. 2022;12:
253–65. https://doi.org/10.1007/s13555-021-
00642-5.

13. Vick S. Degrees of belief, subjective probability and
engineering judgment. Reston: American Society of
Civil Engineers; 2002.

14. Brouwers MC, Kho ME, Browman GP, Burgers JS,
Cluzeau F, Feder G, et al. AGREE II: advancing
guideline development, reporting and evaluation in
health care. CMAJ. 2010;182:839–42.

15. Yang X, Su B, Zhang X, Liu Y, Wu H, Zhang T.
Incomplete immune reconstitution in HIV/AIDS
patients on antiretroviral therapy: challenges of
immunological non-responders. J Leukoc Biol.
2020;107:597–612.
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