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Abstract: Psoriasis is a chronic inflammatory disease associated with several comorbidities. A few decades ago, it
was considered an exclusive skin disease but today it is considered a multisystem disease. It is believed that 73%
of psoriasis patients have at least one comorbidity. Studies have demonstrated the association of psoriasis with
inflammatory bowel disease, uveitis, psychiatric disorders, metabolic syndrome and its components and cardio-
vascular diseases. The systemic inflammatory state seems to be the common denominator for all these comorbidi-
ties. This work aims at presenting a review of the current literature on some new comorbidities that are associated
with psoriasis as osteoporosis, obstructive sleep apnea and chronic obstructive pulmonary disease. While there is
still controversy, many studies already point to a possible bone involvement in patients with psoriasis, especially
in the male group, generally less affected by osteoporosis. Psoriasis and chronic obstructive pulmonary disease
present some risk factors in common as obesity, smoking and physical inactivity. Besides, both diseases are as-
sociated with the metabolic syndrome. These factors could be potential confounders in the association of the two
diseases. Further prospective studies with control of those potential confounders should be developed in an at-
tempt to establish causality. Existing data in the literature suggest that there is an association between obstructive
sleep apnea and psoriasis, but studies performed until now have involved few patients and had a short follow-up
period. It is, therefore, premature to assert that there is indeed a correlation between these two diseases.
Keywords: Bone diseases, metabolic; Osteoporosis; Psoriasis; Pulmonary disease, chronic obstructive; Sleep ap-
nea syndromes; Sleep apnea, Obstructive

INTRODUCTION

Psoriasis is a chronic inflammatory disease that
affects the skin and joints. It is immunologically medi-
ated and potentially associated with several comorbid-
ities, affecting about 2% of the population in Europe
and the United States.! Decades ago, it was considered
an exclusive skin disease, and the treatment primary
goal was freeing the patient of skin lesions.? However,
knowledge about this skin disease has evolved con-
siderably in recent decades, and psoriasis is currently
recognized as a multisystem disease.**

Several comorbidities are associated with psori-
asis.*” It is believed that 73% of patients with psoriasis
present at least one comorbidity.® Inflammatory bow-
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el disease, uveitis and psychiatric disturbances have
been known for some time. Subsequently, the research
focused on study of the association between meta-
bolic syndrome and its components, such as obesity,
hypertension, dyslipidemia, diabetes mellitus and
cardiovascular diseases in the evolution of psoriasis.>’
The systemic inflammatory state is the probable link
between all these comorbidities.”” Several inflamma-
tory cytokines have been studied as possible coadju-
vants of this process, but the results are not yet fully
clear. Apparently the skin lesions produce a diverse
range of inflammation products, which, depending on
the extent of skin involvement, may be released into
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systemic circulation, thus influencing the appearance
or worsening of other immune-mediated diseases.'
Proper treatment of psoriasis reduces the serum lev-
els of some cytokines such as TNF-alpha (tumor ne-
crosis factor-alfa) and IL-1 (interleukin), which are
recognized risk factors for cardiovascular diseases. ™
In addition, inflammatory nature of diseases such as
metabolic syndrome leads to systemic release of in-
flammatory mediators that, in turn, contribute to the
appearance or worsening of psoriasis.

Recently, new comorbidities associated with
psoriasis are being studied.'? This paper aims to pres-
ent a review of current literature on some new comor-
bidities associated with psoriasis, such as osteoporosis,
obstructive sleep apnea (OSA) and chronic obstructive
pulmonary disease (COPD).

METHODS

In September 2014 we performed a literature
review in Pubmed/Medline database, searching for
articles published in the last ten years (2004-2014) on
three new comorbidities that are possibly associated
with psoriasis: osteoporosis/ osteopenia, chronic ob-
structive pulmonary disease (COPD) and obstructive
sleep apnea (OSA).

For the search we use the terms “Osteoporosis
and Psoriasis”, “Osteopenia and Psoriasis”, “Bone
Density and Psoriasis”, “Chronic Obstructive Pulmo-
nary Disease and Psoriasis” and “Sleep apnea syn-
dromes or Sleep Apnea and psoriasis”. In all the re-
searches, the terms were searched as subject (Mesh),
as well as words found in all fields in an attempt to
reach the largest possible number of references on the
topics of interest.

Search for “Osteoporosis and Psoriasis” result-
ed in 98 references; search for “Osteopenia and Psori-
asis” in 66 references; and for “Bone Density and Pso-
riasis” generated 20 references. We proceeded to the
reading of the abstracts and selected and 27, 13 and 11
articles, respectively. Articles not in English or Span-
ish were excluded. Some of these articles appeared in
more than one research since the terms are related. Af-
ter exclusion of repeated articles, we proceeded with
the reading of 26 references on the subject (Figure 1).

Search for “Chronic Obstructive Pulmonary
Disease and Psoriasis” and “Sleep Apnea Syndromes
or Sleep Apnea and Psoriasis” resulted in 53 and 12
references, respectively. From there we proceeded
with the reading of the abstracts and selected 16 and 8
articles, respectively. Articles not in English or Spanish
were excluded. In total we proceeded with the read-
ing of 11 articles related to COPD and 8 articles about
sleep apnea (Figure 2).

In addition to these, we selected some import-
ant items for introducing the topic under study.
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FiGURE 2: Methodology for the selection of articles related to COPD
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NEW COMORBIDITIES

Osteoporosis/ Osteopenia

Osteoporosis is defined by reduced bone mass
and changes in bone microarchitecture, resulting in
decreased bone strength with increased risk of frac-
ture. The World Health Organization (WHO) defines
osteoporosis as bone mineral density, in postmeno-
pausal women, <2.5 standard deviations of the mean
of healthy young individuals of the same sex (T-score
< -2.5) and low bone mass when the T-score is be-
tween -2.5 and -1 standard deviations.”*"® It occurs
more frequently in women than in men, particularly
after menopause, and is more common with increas-
ing age." When evaluating women in premenopausal
period or men between 20 and 50-year old, the Z-score
should be analyzed. Z-score compares the patient’s
bone mass with the mean of individuals at the same
age. Result is not of osteopenia or osteoporosis, but
within or below the mean for the age. Z-score < -2.0
is defined as “below the expected range for age” and
Z-score > -2.0 should be classified as “within the ex-
pected range for age”. At this age, the term osteopo-
rosis can be used for patients with low bone mass
associated to risk factors for fracture or osteoporosis
secondary causes, e.g., hyperparathyroidism or taking
glucocorticoids.’

Bone mass peak reached in the third decade of
life is an important determinant of bone mass in sub-
sequent years and is influenced by several factors.
Nutritional factors, including intake of calcium and
vitamin D, hormonal profile and physical activity in-
fluences the bone mass peak. Other interfering factors
include smoking, alcohol abuse, chronic inflammatory
diseases, malabsorption states, endocrine disorders,
hypogonadism, severe liver disease, rheumatoid ar-
thritis, ankylosing spondylitis, hematologic malig-
nancies, sarcoidosis, amyloidosis, chronic obstructive
pulmonary disease, multiple sclerosis and other dis-
eases.'*!°

Current advances in the pathogenesis of oste-
oporosis have observed the involvement of cytokines
such as IFN—y (interferon-gamma), IL-6 and TNF—o.
These cytokines also participate in the pathogenesis of
psoriasis and psoriatic arthritis, which suggests that
patients could be more susceptible to the development
of osteoporosis than normal subjects despite studies
associating psoriasis with reduced bone mineral den-
sity are still limited and controversial "%

Osteoclasts are formed from osteoclast pre-
cursor cells derived from hematopoietic cells. They
express C-FMS (receptor for M-CSF) and RANK and
bind to stromal cells/ osteoblasts that express M-CSF,
bound to membrane and soluble, RANKL bound to
membrane and osteoprotegerin (OPG) under the in-
fluence of stimuli resulting in bone resorption (para-
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thyroid hormone, 1.25-vitamin D, TNEF, IL-6, IL-11 or
prostaglandins). If the osteoblast cells produce more
RANKL than osteoprotegerin, osteoclast formation
and activation occurs, increasing bone resorption.
During inflammatory conditions, T cells are activat-
ed and produce soluble RANKL bound to membrane,
which can stimulate bone resorption mediated by os-
teoclasts. IL-1 and TNF cytokines may enhance the ef-
fects of RANKL and M-CSF, resulting in bone resorp-
tion by the direct stimulation of osteoclast precursors
and mature osteoclasts. Osteoprotegerin is an inhib-
itor of osteoclastogenesis. It is a soluble receptor for
RANKL that binds to it and prevents the interaction
with its receptor RANK and subsequent stimulus for
bone resorption.”” It has been proposed that the rel-
ative expression of RANKL and its natural antagonist
OPG control osteoclastogenesis.??

The fundamental role of TNF-o and IL-6 in
bone remodeling has been demonstrated in other situ-
ations such as in children with idiopathic osteoporosis
that exhibit high levels of IL-6 besides, the treatment
with anti-TNF-a. drugs present a beneficial effect on
bone metabolism of patients with rheumatoid arthri-
tis.”” New proinflammatory cytokines, such as IL-20,
are being studied. This is a cytokine from the IL-10
family that participates in the pathogenesis of pso-
riasis and is capable of increasing the expression of
RANK and RANKL, inducing the increase of osteo-
clastogenesis.?

In addition to osteoprotegerin and RANKL,
there are other serum markers that indicate bone for-
mation and resorption, the latter can be estimated by
determining the carboxyl-terminal telopeptide of type
I collagen (CTx), which is generated after the colla-
gen breakdown, main bone protein, and can predict
changes in bone mineral density and fracture risk.”

Several mechanisms are involved in the associ-
ation of psoriasis with osteoporosis, such as elevation
of inflammatory cytokines, drug use in the treatment
of psoriasis and joint immobilization due to dysfunc-
tion and joint pain secondary to psoriatic arthritis.®

In the psoriatic arthritis (PsA), bone involve-
ment is complex because it involves both bone loss
and formation mechanisms.?® It is believed that in
PsA occurs not only local but also systemic bone loss.
Some authors have demonstrated this association of
PsA with osteopenia/ osteoporosis. Teichmann (2009)
showed that 57.3% of studied patients with PsA pre-
sented reduced bone mineral density (BMD) of the
lumbar spine.®® A study with 2212 patients with PsA
found that patients with bone erosion have lumbar
spine BMD lower than patients without bone ero-
sion, even after adjusting for confounding factors.?> A
cross-sectional study of 116 patients with PsA found
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osteopenia in 1/3 of women and men while osteopo-
rosis was much more prevalent in men (10.2%) than
in women (1.75%). It is noteworthy that the mean age
of men in this study was 49 years old, age in which
is not expected to find such a frequency of osteopo-
rosis in men.*® Xue (2012) found significantly higher
RANKL concentration in psoriasis patients than in
control patients, as well as a lower concentration of
OPG/RANKL in this group, showing a higher osteo-
clastogenesis in patients with PsA.? However, some
studies found no difference in BMD of the spine and
femur in patients with PsA and control patients, while
Osmancevic (2008) found higher BMD at the spine
and hip of women with psoriasis after menopause.®**
This author attributed the higher BMD to the higher
weight and body mass index (BMI) of this group, to
physical activity and to UVB exposure. Borman (2008)
also found no significant difference in BMD of psori-
asis patients with and without arthritis, although pa-
tients with psoriatic arthritis with longer duration of
joint disease have high risk of osteoporosis.’®

Association of psoriasis without joint involve-
ment with osteoporosis is even more controversial. A
recent study that included both patients with psoriasis
and PsA, found no higher prevalence of osteoporosis
than in the general population as well as no associa-
tion between bone resorption and severity of skin in-
volvement evaluated by PASI (Psoriasis Area Severity
Index). The study observed that the probability of a pa-
tient with psoriasis develop osteopenia/ osteoporosis
correlates directly with the number of years with the
disease.® Pereira (2011) showed that postmenopausal
women with psoriasis and PsA didn’t present lower
bone mass, however, this group seems to have a great-
er chance of osteoporotic fractures.’” Moreover, Keller
(2013), included in its population-based study 17,507
osteoporosis cases and 52,521 control cases without
osteoporosis, and found that subjects with osteopo-
rosis had a higher prevalence of psoriasis previously
diagnosed (OR 1.65; CI 1.42 -1.94).” Another major
case-control study with 7936 psoriasis cases and 14835
control cases, showed an association of osteoporosis
in men with psoriasis, which cannot be demonstrated
in women after multivariate analysis and confound-
ing factors control.”® Study conducted by the authors
of this article also showed that men have lower bone
mass and bone mineral density than control patients
(unpublished data). Attia (2011) showed a higher
prevalence of osteoporosis only in the group with PsA
despite high levels of OPG have been noted both in
patients with psoriasis and control patients.”

While there is still controversy in this associa-
tion, many studies have indicated a possible bone in-
volvement in patients with psoriasis, especially among
men, usually less affected by osteoporosis/ osteope-
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nia. Thus, this factor should be measured carefully
during psoriasis patient care and laboratory evalua-
tion of bone metabolism (vitamin D dosage, calcium,
phosphorus, parathyroid hormone) and bone densi-
tometry should be considered individually, especially
in older patients with more time with the disease and
other risk factors for bone loss.

Chronic obstructive pulmonary disease

COPD affects approximately 10% of the popu-
lation and encompasses chronic obstructive bronchi-
tis and emphysema. It is characterized by a persistent
and progressive limitation of airflow.* The main factor
associated with COPD is smoking, followed by lung
inflammation, which is responsible for small airways
thickening and alveolar destruction. There is evidence
that COPD seems to be a more complex disorder than
only airways obstruction.” The inflammation appears
to be the link between COPD and various other dis-
eases such as metabolic syndrome and psoriasis.*

An abnormal chronic inflammatory response
associated with alteration of the immune system can
aggravate or initiate a series of inflammatory diseases.
In psoriasis it is observed a Th-1 and Th-17 cells dis-
ruption with elevation of IL-1, IL-6, IL-8 and TNF-o,
as well as elevation of systemic inflammation mark-
ers such as C-reactive protein (CRP). In COPD both
these cytokines and CRP are high and associated with
disease severity. Furthermore, high levels of neutro-
phils, TNF-q, IL-6 and IL-8 were found in sputum and
bronchoalveolar lavage fluid of patients with COPD.*
IL-17, already known to be associated with psoriasis
by Th-17 response, was recently associated with pul-
monary diseases, including COPD. In these patients,
there was an increase in expression of this cytokine
on bronchial submucosa and neutrophils IL-17+ are
present in the sputum of COPD patients.** These two
diseases also share inflammatory markers such as the
chemokine receptor CXCR2, which is essential in the
recruitment of neutrophils and angiogenesis at sites of
acute and chronic inflammation as well as increased
expression of IL-8 and its receptors.*?*

Another common pathophysiological feature is
the fraction of exhaled nitric oxide (FeNO). It is known
that FeNO levels in COPD are associated with smok-
ing and disease severity being increased in exacerba-
tions of the disease. Psoriasis seems to be related to
higher levels of FeNo and potentially greater risk of
COPD. Identification of patients with high FeNo may
sign lung involvement.*

Population-based study of 2096 psoriasis cas-
es and 8384 control cases found that the risk of de-
veloping COPD by patients with psoriasis was 2.35
times higher than in control patients after 18 months
of follow-up. The study also pointed out that patients
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>50 years and men were more susceptible to COPD.
According to the authors, confounding factors were
controlled in this study.* Another major case-control
study including 12502 psoriasis cases and 24287 con-
trol cases found that the prevalence of COPD was sig-
nificantly higher in patients with psoriasis than in con-
trol patients, 5.7% versus 3.6%, respectively (p<0.001).
This difference remained even after controlling con-
founding factors.”” Data from a cohort study conduct-
ed in the USA (National Health and Wellness Survey)
found a higher prevalence of a number of comorbidi-
ties in patients suffering from psoriasis, among them
COPD (OR 1.68; CI 1.03- 2.78).° Al-Mutai (2010) found
higher prevalence of COPD in patients with psoriasis,
however the difference was not statistically significant
compared to control patients.’ In a study including
only patients with psoriatic arthritis, COPD is the fifth
most frequently found comorbidity, behind only to
hypertension, obesity, diabetes, and kidney disease.!

Although both diseases present multifactorial
etiology, the risk of patients with psoriasis develop
COPD should be highlighted. Preventive and thera-
peutic actions, in control of risk factors such as smok-
ing cessation or in treatment of the inflammatory pro-
cess, must be observed in an attempt to prevent the
emergence of COPD in patients with psoriasis.*’

It is noteworthy that psoriasis and COPD pres-
ent some risk factors in common such as obesity, smok-
ing and physical inactivity, and both diseases are asso-
ciated with metabolic syndrome. These factors could
be confounding factors in the association between
these two diseases.”’ The vast majority of studies are
not prospective, which does not allow the establish-
ment of causal relation. New prospective studies with
control of these possible confounding factors should
be developed in an attempt to establish the causal link.

Obstructive Sleep Apnea

OSA is a common form of sleep disorder that
affects 2-4% of the general population and is charac-
terized by repetitive episodes of partial or complete
obstruction of the upper airway during sleep, result-
ing in recurrent awakening and intermittent hypoxia,
besides daytime symptoms due to excessive sleep-
iness.*% Scientific evidence has shown that patients
with OSA are at increased risk of various comorbidities
such as cardiovascular risk, stroke, insulin resistance,
type 2 diabetes, obesity and metabolic syndrome.*-*

OSA patients have inflammation of the upper
airways, as well as increased oxidative stress and sys-
temic inflammation indicated by elevated levels of
TNF-a, IL-6 and C-reactive protein.®
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It is noteworthy that obesity has a high preva-
lence both in OSA and in psoriasis, thus it is natural
to anticipate that some association may exist between
the last two.™!

Buslau et al published a study in 1999 aiming
to determine the prevalence of OSA in patients with
psoriasis. The authors evaluated 25 adults with pso-
riasis and 19 control patients with bronchitis matched
for age and sex. The study observed that not only the
prevalence of OSA is elevated in patients with psoria-
sis as these patients have higher apnea index.” In 2011,
Ya-Wen Wang et al evaluated 2258 patients diagnosed
with OSA for 3 years, and concluded that patients
with this comorbidity has a risk two times higher of
developing psoriasis and psoriatic arthritis than the
general population.®

In another study published in 2013, the authors
evaluated 33 patients with psoriasis and found that
the frequency of OSA was much higher among the
studied patients than in the general population. They
also concluded that OSA may represent a risk factor
for the onset of psoriasis. However, this study did not
present control group, and also did not make statisti-
cal adjustments for the coexistence of obesity and met-
abolic syndrome in patients.>*

Literature data suggest that there is an associa-
tion between OSA and psoriasis, but studies conduct-
ed so far have involved few patients and performed a
short follow-up. It is premature, therefore, to say that
in fact there is a correlation between these two diseas-
es. Development of prospective studies involving a
large number of participants would be necessary, as
well as statistical adjustments for potential confound-
ers such as lifestyle habits, comorbidities and treat-
ments performed.®

CONCLUSION

Comorbidities are very common in patients
with psoriasis and their presence has important prac-
tical implications for the clinical management of pa-
tients. These should always be oriented to adopt a
healthier lifestyle, including diet and exercise, and
avoiding smoking and alcohol consumption. The der-
matologist’s role is crucial in this process because he
is often the first doctor to be sought by these patients.
Identification of comorbidities and collaboration of
physicians from other specialties are essential for the
proper treatment of patients. We highlight the diffi-
culty of proving the association of comorbidities with
psoriasis. Many studies use databases not designed
for this purpose and due to the low prevalence of
some diseases there is a need for large populations to
prove an association.d
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