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Preface

Psoriasis is a non-contagious, chronic, recurring, multifactorial, and inflammatory
skin disease due to hyperproliferation of keratinocytes in the epidermis layer and an
increase in cellular turnover ratio.

The cause of psoriasis is still unknown, though exposure to definite agents (throat
streptococcal infection), smoking, alcohol consumption, certain medicines (e.g., 
lithium), and local irritation or injury to the skin may be risk factors for persons
genetically predisposed to the disease. Anxiety can also initiate it.

Psoriasis symptoms can vary extensively from mild rashes of which the person may
not even be aware, to severe situations that can be publically restricting. The skin
of the elbows, knees, scalp, lumbosacral areas, intergluteal clefts, glans penis, and 
the nails are the most common sites affected. The joints are also affected in up to
one-third of patients.

Treatment consists of various modalities used locally on the skin and taken by
mouth. The choice of therapy depends on the patient’s age, state of health, surface
areas of involvement, body sites affected, the presence or absence of arthritis, the
thickness of the plaques and scale, and severity of redness and itching. This book
gathers and presents information on targeted treatments of psoriasis and contains
five chapters.

1. Introductory Chapter: Psoriasis as a Whole

Psoriasis is a chronic inflammatory disease that is thought to onset as a result of
environmental and immunological interaction. It may manifest in different clinical 
features and severities. Clinical type of the disease could be an important factor
in determining the therapy schedule. This chapter outlines the clinical types of
psoriasis, differential diagnosis, and summary of treatment modalities.

2. Evaluation of Psoriasis Patients

This chapter outlines the role of hormones (sex hormones, prolactin, and thy-
roid hormones) in psoriasis pathogenesis and evolution. The chapter indicates the
clinical approaches recommended in practice: a detailed medical history (including 
prior exposure to treatments and evaluation of comedication), a thorough physical 
examination (with the completion of specific severities and quality-of-life scales), 
laboratory investigations, and screening for malignancies (including lymphoma
and skin cancer) or infection (tuberculosis and Crohn’s disease). European
guidelines encourage the dermatologist to check for hypersensitivity; metabolic, 
gastro-intestinal, and renal disorders; and the need for vaccines and contraception. 
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The authors discuss pretreatment, during-treatment, and posttreatment evaluation 
options and underline the necessity of clear evaluation steps in the assessment of 
psoriasis patients. 

3. The Etiology, Pathophysiology, Differential Diagnosis, Clinical
Findings,  and Treatment of Nail Psoriasis

Psoriasis is an inflammatory and erythematous scaly disease that involves the
skin, joints, and nails. Its prevalence is 1–3%. Nail psoriasis, with an incidence of 
15–69%, is an important problem affecting patients both functionally and psycho-
logically. Patients with nail psoriasis can develop a wide variety of nail changes, 
such as pitting, onycholysis, subungual hyperkeratosis, nail discoloration, crum-
bling and leukonychia, oil spots, and splinter hemorrhages. Nail psoriasis is also 
strongly associated with psoriatic arthritis; an estimated 80–90% of patients with 
psoriatic arthritis develop nail involvement. Dermoscopy can be useful in the evalu-
ation of psoriatic nails when there are no typical clinical features. Dermoscopic 
findings vary depending on the affected area of the nail. Capillaroscopy and confo-
cal microscopy help in the diagnosis. Treatment of the disease includes avoidance of 
trauma to the nails and different therapeutic approaches with intralesional injec-
tions and topical and systemic agents. 

4. The Use of Phototherapy in Treatment of Geographic Tongue in
Patients with Psoriasis

Psoriasis is an autoimmune inflammatory skin disease associated with an oral
condition called benign migratory glossitis (geographical tongue). A series of 
lights/lasers with different mechanisms of action has been widely used in the last 
few decades to treat psoriatic skin lesions. Efficacy of phototherapy requires the 
correct indication of the sources and parameters of light/laser in the management 
of different psoriatic lesions. The objective of this chapter is to update clinical 
knowledge on how to select light/laser sources and individual therapeutic regimens 
in benign migratory glossitis. 

5. Skin Adverse Reactions Related to TNF Alpha Inhibitors:
Classification  and Therapeutic Approach in Psoriatic Patients

Tumor necrosis factor alpha (TNF alpha) inhibitors are widely and effectively
used for inflammatory and autoimmune diseases in rheumatology, gastroenterol-
ogy, and dermatology. Adalimumab, etanercept, and infliximab are indicated for 
the treatment of patients with moderate to severe chronic plaque psoriasis. This 
target treatment is very effective and controls the most severe cases, which were 
formerly fatal. However, biologic treatment is strictly monitored. These large 
molecules, even with the same mechanism of action in the form of inhibiting TNF 
alpha, may act differently and they may have other adverse effects. Skin complica-
tions of anti-TNF alpha treatment include a wide range of manifestations that can 
be divided into four groups: infections, reactions directly associated with drug 
administration, immune-mediated skin reactions, and malignancies. This chapter 

XIV 



describes currently available information regarding the occurrence of individual 
complications and defines possible therapeutic options in cases of individual 
adverse reactions. 

Shahin Aghaei, MD 
Associate Professor of Dermatology and Dermatologic Surgery, 

Iran University of Medical Sciences, 
Tehran, Iran 
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Chapter 1

Introductory Chapter: Psoriasis as
a Whole
Shahin Aghaei

1. Introduction

Psoriasis is a common, disfiguring, inflammatory, and chronic skin disorder
with a worldwide distribution, but is more common in the Caucasians of the
western world [1]. The incidence of psoriasis has been estimated by census studies. 
The general impression is that the highest incidence is in Europeans, and the lowest
in Asians from the East [2].

The cause of psoriasis is unknown, although, environmental and genetic
factors appear to play a major role in it. There is undoubtedly a genetic compo-
nent to the progress of disease; many environmental factors have been linked to
psoriasis, and have been involved in induction of the disease process and getting
worse of pre-existing disease. These factors include physical trauma [3], infec-
tions [4], stress [5], certain drugs (such as beta-blockers, lithium, antimalarials,
and systemic steroids) [6], hypocalcemia [7], alcohol consumption, smoking [8],
and climate [9].

There is enormous evidence that psoriasis has an important genetic factor, as it
was noted that the disease tended to run in families. Perhaps, the most robust data
supporting a genetic basis to psoriasis come from studies examining concordance
for the disease in twins. Initial studies of the class I human leukocyte antigens
(HLA) disclosed an association of psoriasis with B13, B17, and B37. Not long ago, 
B57 has also been found to be related with psoriasis. Nevertheless, the extreme con-
nection of the class I HLA is with Cw6 [10, 11].

The diagnosis of psoriasis is mainly clinical (skin rash, nail changes, and joint
involvement). There are different clinical types of psoriasis; the most common of
which is chronic plaque psoriasis, affecting most of patients [12].

Although congenital psoriasis is very rare, the first manifestation of psoria-
sis may occur at any age, but it is rare under the age of 10 years. Most forms of
psoriasis are present before the age of 30 (Figure 1) [15]. Chronicity, inflam-
mation, and hyperproliferation are the cardinal features of psoriasis in child-
hood [16].
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Tailored Treatments in Psoriatic Patients 

Figure 1. 
Summary of clinical presentations [13, 14]. 

1. Well circumscribed, red, scaly plaques, either as single lesions or as generalized disease. 

2. Lots of small lesions, appearing more or less generally over the body, particularly over 
the trunk and proximal extremities, predominantly induced in children and young 
adults, and after acute streptococcal infections [17]. 

3. Plaques associated with gross hyperkeratosis. 

4. May be usefully used to describe phases of the disease, in which activity is marked and 
the course of disease is unforeseeable. The border of lesions in unstable phase is not 
well-demarcated [13]. 

5. Two forms exist [18]. In the first form, chronic lesions may evolve gradually into an 
exfoliative phase, and can be regarded as extensive plaque psoriasis involving all, or 
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Introductory Chapter: Psoriasis as a Whole 
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almost all, the cutaneous surface. The second form is part of the spectrum of “unstable” 
psoriasis [19]. 

6. Pustular psoriasis: I. Generalized (von Zumbusch)—frequently seen in young 
individuals; develop independently or as a complication of plaque type, such as 
secondary to abrupt withdrawal of systemic steroid therapy, mediating triggering 
factors, hypocalcemia; sudden onsets on an erythematous background associated 
with general symptoms (fever, lethargy, and arthralgia); high sedimentation rate; 
leukocytosis; lymphopenia, and negative nitrogen balance; during pregnancy 
known as Impetigo herpetiformis [20]. II. Localized—incidence low as compared with 
psoriasis vulgaris; chronic relapsing eruption limited to palms and soles; numerous 
sterile, yellow, and deep-seated pustules that evolve into dusky-red crusts; consid-
ered by some as localized pustular psoriasis (Barber-type) and by others a separate 
entity [21]. 

7. Very thick plaques develop, especially at the occiput, not a frequent cause of alopecia. 

8. Solitary patch on the glans without scales, but its color and well-defined edge is 
characteristic. 

9. Involving the groins, vulva, axillae, submammary folds, gluteal cleft, and other body 
folds in older adults. 

10.Typical scaly patches; less well-defined plaques resembling lichen simplex or hyper-
keratotic eczema; or as a pustulosis. 

11.Can present without concomitant skin plaques; pitting, distal onycholysis, subungual 
hyperkeratosis, oil drop sign, splinter hemorrhages, leukonychia, crumbling, red 
lunula; a predictor of psoriatic arthritis. 

12.May occur in the presence of other typical lesions, as part of the Koebner phenomenon, 
or a Koebner reaction at a site of herpes zoster, respectively. 

13. Involving the scalp, eyebrows, and the region of the ears. 

14.True mucosal involvement by psoriasis appears to be rare, but has been associated with 
cutaneous involvement by pustular, erythrodermic, and plaque forms [22]. 

15. Blepharitis, conjunctivitis, keratitis, xerosis, symblepharon, and trichiasis have been 
recorded. Chronic uveitis particularly in patients with psoriatic arthritis [23]. 

16.Rarely skin infection. 

17.Very variable in psoriasis, ranging from complete absence to severe pruritus; more 
common in unstable forms. 

18. Affects approximately 30% of patients with psoriasis [24]; variable presentation; 
common feature is dactylitis, in which the entire digit becomes swollen, often 
called a sausage digit; can affect small joints and large joints; either oligoarticular or 
polyarticular; can also affect the axial skeleton, presenting as inflammatory back 
pain [25]. 

19.More commonly in male patients with severe psoriasis. 

20.Rare, post-streptococcal guttate psoriasis to be associated with glomerulonephritis [26]. 
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Tailored Treatments in Psoriatic Patients 

21.Severe abnormalities of liver function may occur in erythrodermic or pustular psoria-
sis, and are likely to be related to drugs, alcohol intake [27]. 

22.Apical pulmonary fibrosis [28]. 

23.Amyloidosis [29]. 

The differential diagnosis will depend on the type of psoriasis and the site 
involved (Table 1). 

Treatment goals include improvement of skin, nail, and joint lesions, and 
enhancement of the quality of life. Moderate to severe psoriasis is distinguished 
from mild disease, that is refractory to topical monotherapy (Table 2) [12]. 

Type Differential diagnosis 

Guttate psoriasis Maculopapular drug eruption, secondary syphilis, pityriasis rosea 

Small plaques Seborrheic dermatitis; Lichen simplex chronicus (LSC); Tinea corporis; cutaneous 
T-cell lymphoma (CTCL); Psoriasiform drug eruptions 

Large plaques Dermatophytosis; CTCL 

Scalp Dermatophytosis; Seborrheic dermatitis 

Inverse Intertrigo; dermatophytosis; candidiasis; Extramammary Paget’s Disease 
(EMPD); Glucagonoma syndrome; Hand-Schüller-Christian disease 
(histiocytosis), familial benign pemphigus (Hailey-Hailey disease). 

Nail involvement Nail fungal infections 

Erythrodermic type Generalized eczema; CTCL 

Generalized pustular 
psoriasis 

Subcorneal pustular dermatosis, Pemphigus foliaceus, Impetigo, Migratory 
necrolytic erythema, widespread candidal infection 

Localized pustular Infected eczema, fungal infection on the soles 
psoriasis 

Acral involvement Herpes simplex, streptococcal and candidal infections 

Seborrheic psoriasis Seborrheic dermatitis 

Childhood psoriasis Dermatitis; candidal infection 

Inverse Seborrheic dermatitis; fungal infections; erythrasma 

Adopted from [20]. 

Table 1. 
Differential diagnosis. 

Term Definition 

Mild plaque Minimal impact on the patient’s quality of life (QoL); acceptable symptomatic 
psoriasis control by topical monotherapy 

Moderate plaque 
psoriasis 

No acceptable symptomatic control by standard topical therapy and/or significant 
impact on the patient’s QoL 

Severe plaque No acceptable symptomatic control by standard topical therapy and that causes 
psoriasis severe degradation of the patient’s QoL 

Adopted from [12]. 

Table 2. 
Criteria for assessing the severity of plaque psoriasis. 
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Figure 2. 
Summary of treatment. 

1. Mild to moderate disease (most of the patients, affecting less than 5% of the body surface 
area and sparing the genitals, hands, feet, and face) (Figure 2) [21]. 

2. First-line: [30–33] 

• Topical corticosteroids. 

• Topical vitamin D analogs—calcipotriene (Dovonex) and calcitriol (Vectical); as 
monotherapy or in combination with phototherapy to treat psoriasis in patients who 
have 5–20% body surface involvement. 

• Tazarotene—teratogenic topical retinoid; as effective as topical corticosteroids in alle-
viating symptoms of psoriasis, but it is associated with a longer disease-free interval. 

• Calcineurin inhibitors—tacrolimus (Protopic) and pimecrolimus (Elidel); first-
line treatments for facial and flexural psoriasis; uncommon adverse events (skin 
malignancy and lymphoma). 

3. Second line: [32] 

• Salicylic acid 
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Tailored Treatments in Psoriatic Patients 

• Coal tar 

• Anthralin 

4. Severe psoriasis (more than 5% of the body surface area or involving hands, feet, face, or 
genitals) [35]. 

5. First line systemic therapy: methotrexate, cyclosporine, acitretin, and biologic 
therapies. 

6. Second line systemic therapy: azathioprine, hydroxyurea, sulfasalazine, leflunomide, 
tacrolimus, and thioguanine. 

7. Biologic therapy (treatment of moderate to severe psoriasis and in psoriatic arthritis). 

8. Tumor necrosis factor (TNF) inhibitors (risk of serious infection, including 
tuberculosis): 

• Adalimumab 

• Etanercept: often used in conjunction with methotrexate 

• Infliximab: the most rapid clinical response; sustained response and improvements 
in quality of life. 

9. Interleukin inhibitors: Ustekinumab (Stelara)—new and well tolerated in clinical 
trials [34]. 

Although psoriasis is usually benign, it is a lifelong illness with remissions and 
exacerbations. About 10% of cases progresses to arthritis. Men and women with 
severe psoriasis died 3.5 and 4.4 years earlier, compared with men and women 
without the disease, respectively [36]. 

In a population-based cross-sectional study of psoriasis patients and matched 
controls without psoriasis, those with more extensive psoriasis were at greater 
risk for major medical comorbidities, such as cardiovascular disease, chronic lung 
disease, diabetes mellitus, kidney disease, Crohn’s disease, bullous pemphigoid, 
vitiligo, and joint problems [37, 38]. 
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Chapter 2

Evaluation of Psoriasis Patients
Meda Sandra Orasan, Iulia Ioana Roman and Andrei Coneac

Abstract

Psoriasis represents a chronic inflammatory skin disease with multisystemic
involvement. The development of this autoimmune disorder depends on a complex
interplay of genetic and environmental factors. Besides presenting the conditions
associated with psoriasis, the chapter outlines the role of hormones (sex hormones, 
prolactin, and thyroid hormones) in psoriasis pathogenesis and evolution. The
chapter indicates the clinical approaches recommended in practice: a detailed medi-
cal history collection (including prior exposure to treatments and evaluation of
co-medication), a thorough physical examination (with the completion of specific
severity and QoL scales), laboratory investigations and screening for malignancies
(including lymphoma and skin cancer) or infection (Tuberculosis, Crohn’s disease). 
European Guidelines encourage the dermatologist to check for hypersensitivity, 
metabolic, gastro-intestinal and renal disorders, check for the need of vaccines and 
contraception. We discuss pre-treatment, during-treatment and post-treatment
evaluation options and underline the necessity of clear evaluation steps in the
assessment of psoriasis patients.

Keywords: psoriasis, evaluation, genetic factors, comorbidities, sex hormones,
prolactin, thyroid hormones, medical history, severity scales, DLQI, SkinDex,
malignancies, tuberculosis, Crohn’s disease, metabolic syndrome, hepatitis

1. Introduction

Psoriasis is an inflammatory chronic skin disease, affecting over 100 million
individuals worldwide [1, 2]. The development of this autoimmune disease depends
on a complex interplay of genetic and environmental factors. In the immunological
mediated process involved, the epidermal keratinocytes and mononuclear leuko-
cytes lead to the formation of the psoriatic lesion [3, 4]. The peripheral HTA axis of
the skin modulates inflammatory mediators in response to stress and stress-related
hormones that influence the disease development and the response to treatment.
Besides stress, other endogenous factors with impact upon psoriasis are allergies and
hormones [5–7]. Sex hormones and prolactin seem to have a major role in psoriasis
pathogenicity, while glucocorticoids, epinephrine, thyroid hormones and insulin
may influence psoriasis clinical manifestations [7]. Psoriasis has a multisystemic
involvement and it is associated with several comorbid conditions: cardiovascular
disease (hypertension, prothrombotic state, and atherogenic dyslipidemia), meta-
bolic syndrome (in which the main pathogenic factor is obesity with risk of develop-
ing insulin-resistance), nonalcoholic fatty liver disease and diabetes mellitus [5].

This chapter focuses on the clinical approaches to psoriasis patients that are
reliable in practice. Besides describing the current status of psoriasis diagnosis, the
chapter focuses on psoriasis comorbidities. The chapter also provides an objective
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Tailored Treatments in Psoriatic Patients 

assessment of the main investigation tools: detailed medical history collection 
(including prior exposure to treatment and evaluation of comedication), the physi-
cal examination with a complete check for malignancies before and during psoriasis 
treatment (including lymphoma and skin cancer, evidence of active and chronic 
infection: Tuberculosis or Crohn’s disease), the dermatologic assessment with 
the completion of the objective scales (PASI/BSA/PGA; arthritis scales, comple-
tion of DLQI and checking for depression or anxiety signs. The major part of the 
chapter is devoted to the European Guidelines for special populations of psoriasis 
patients, that encourage the dermatologist to check for hypersensitivity, metabolic, 
gastro-intestinal and renal disorders, hepatitis or other hepatological dysfunctions, 
HIV, neurological and psychiatric diseases, to check also for the need of vaccines 
and contraception (must be pursued 20 weeks after discontinuation of biological 
therapy) and to pay attention to females with wish for pregnancy in the near future 
(pregnancy, breast-feeding, fertility). 

We discuss three different categories of evaluation options: pre-treatment, 
during-treatment and post-treatment. The chapter presents the recommended 
laboratory investigations in pretreatment and when indicated by medical history 
or physical examination findings (usually every 2–5 months): blood count (Hb, 
Htc, leucocytes, platelets, differential blood count), CRP, liver enzymes (ALT, AST, 
AP, γGT), serum creatinine/eGFR, urine status (including urine pregnancy test 
in females), as for hepatitis B, C and HIV testing, they are optional only in some 
cases. Further specific testing may be required according to clinical signs, risk, and 
exposure. 

The chapter also presents the great physical, emotional and social burden gener-
ated by psoriasis, (leading to an impaired quality of life that is often similar to that 
of patients who have heart failure and cancer), suggesting the need of psychological 
evaluation and support. In this context, we underline the necessity of a complete 
screening by using precise evaluation tools for the assessment of psoriasis patients. 

2. Detailed medical history 

The medical history section or case history of a patient starts by noting the 
patients’ gender and age. Psoriasis is considered equally prevalent in both sexes, 
even if some studies indicated that the disease is more common in men [5]. Psoriasis 
can occur at any age, but the average age of onset for psoriasis is 33 years and 
the two peaks of the disease onset are between 16 and 22 years of age and 57–60, 
respectively [6, 8]. It is important to determine the date/age of onset in order to 
classify psoriasis according to the date of onset into type I (onset before or at the 
age of 40, positive family history and frequent association with Human Leukocyte 
Antigen Cw6, noted HLACw6) or type II (onset after the age of 40, negative family 
history and normal frequency of the Cw6 allele [9]. Positive family history for 
psoriasis patients is common in 30% up to 90% of cases, as genetic factors have an 
important role in the disease susceptibility and expression [10–12]. Literature find-
ings present a threefold increased risk of developing psoriasis in monozygotic twins 
compared to fraternal twins [13]. Race of the patient is also important, as psoriasis 
is more common in Caucasians (3.6%), followed by African Americans (1.9%) and 
Hispanics (1.6%) [3, 4]. 

One of the most important things in collecting the information consists of lis-
tening to the patient carefully. The dermatologist must identify if other dermatolog-
ical, autoimmune, endocrinologic diseases, chronic illnesses or psychiatric disorders 
are present in the past medical history of the patient, and if positive, they should be 
properly investigated and treated. It is necessary to determine if associated factors 
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are present, such as: smoking, alcohol intake, metabolic syndrome, lymphoma, 
depression, melanoma, cardiovascular disease, respiratory disease, diabetes, kidney 
disease or arthritis. It has been reported that there is an association between smok-
ing and the development of psoriasis (also smoking increases the disease severity), 
as smoking leads to oxidative stress, which may stimulate chronic inflammation. 
Some literature data confirm that excessive alcohol intake may be a risk factor for 
psoriasis development [2]. 

One should document illnesses prior to the onset of psoriasis or other possible 
trigger factors in the previous months, such as stress, injury of skin, certain medi-
cation, infections which may determine psoriasis onset (streptococcus infection 
associated with guttate psoriasis onset) or flare-ups (earache, bronchitis, tonsillitis, 
respiratory infection) and allergies (with low scientific proof) [14]. The patient can 
usually tell if the onset of psoriasis was correlated to other medical issue or personal 
event. A study revealed that a recent life crisis was the trigger for plaque psoriasis in 
more than 45% of the cases, as stress represents the catalyst for the onset and later, 
the exacerbation of psoriasis [15–17]. The medication used by the patient should 
also be taken into consideration, as Lithium, Antimalarial, Inderal, Quinidine, 
Indometacin may induce psoriasis onset. Co-medication (with CYP3A4 enzyme 
inducers, warfarin, AINS, etc.) must be assess in order to prevent drug–drug inter-
actions or drug-triggered psoriasis. In most of the cases, the psoriatic lesions are 
induced by trauma (scratches, insect bites, vaccinations and sunburns) and appear 
7 to 14 days after injury, aspect called the Koebner sign or the isomorphic response. 
Psoriasis lesions can appear at all sites of the skin injury and the lifetime prevalence 
of the phenomenon ranges between 25 and 75% [18]. 

Physiological changes, such as childbirth, should be considered, too as pso-
riasis lesions slowly improve during pregnancy in 60% of the female patients, 
and if so, the same experience will be found across the next pregnancies. In some 
cases the stress attributed to childbirth will lead to the development of psoriasis. 
Postpartum, females will usually face a significant disease flare. More than 50% 
of the patients have genital involvement, raising discomfort in the delivery and 
postpartum period. During pregnancy and for breastfeeding patients, the treat-
ment options are unfortunately limited [19]. Other physiological changes such as 
menopause may affect psoriasis evolution, since dropping estrogen levels lead 
to psoriasis flares [7]. Some dermatologists consider that hormone replacement 
therapy during menopause with contraceptives does not affect psoriasis symptoms, 
therefore they do not recommend it [7]. 

The dermatologist should also focus on the chronology of the symptoms and 
complaints, which may include: worsening of a long-term erythematous scaly area, 
sudden onset of many small areas of scaly redness, pain (long-term rash with recent 
presentation of joint pain or joint pain with stiffness, pain, throbbing, swelling, 
tenderness, but without any visible skin findings), pruritus, sometimes fever, a 
viral infections, dystrophic nails, ocular findings such as redness and tearing due to 
conjunctivitis or blepharitis [20]. 

It is also important to assess how much does each of the above bother the patient 
[6]. The psychological impact of this skin disorder is severe in more than 62% of 
the patients with psoriasis, especially for those with disfiguring symptoms (scaling, 
redness etc.) on readily visible portions of the body [21, 22]. Patients with a longer 
disease history, particularly with the onset during childhood and adolescence, seem 
to be affected to a higher degree [14]. 

Next, the dermatologist must find out what type of treatment (topical, sys-
temic therapy and new oral treatment, phototherapy, biological through injection 
or perfusion, complementary or alternative treatments, etc.) the patients have used 
until now and with what outcome from their personal point of view. Finding out 
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what type of treatment the patient would prefer, in order to achieve a good patient 
compliance and disease management with the reduction of symptoms is important, 
too [23]. 

The patient will be questioned about the rate of the disease progression and 
if it has any season pattern. Fewer symptoms and flares have been reported dur-
ing summer and more during winter times. Psoriasis is an incurable, but treatable 
chronic condition, and symptoms may vary in severity and occur in cycles: active 
disease, flare-up, improvement or remission [24]. Patients should be asked if they 
can avoid some of the triggers, in order to reduce flare frequency and extend remis-
sion periods, which are common in almost half of the psoriasis population. Psoriasis 
is an unpredictable disease and spontaneous remission (without treatment) has 
been observed in some individuals [25]. 

3. Patients assessment 

3.1 Dermatological examination 

Psoriasis lesions consist of red, inflamed patches of skin with erythematous 
macules, that progress into maculopapules and well-demarcated, noncoherent, 
raised plaques with white micaceous scale, overlying a glossy homogeneous ery-
thema [1–5]. The dry flakes of skin scales result from the excessively rapid prolifera-
tion of skin cells triggered by inflammatory responses, the rapid overproduction 
leading to the buildup of skin cells. 

Lesions may vary in size (from pinpoint papules to large plaques) and in distribu-
tion, but are usually found symmetrical on the scalp, postauricular skin, elbows, 
back, gluteal cleft, and knees. Clinical findings are variable among patients and can 
change quickly within the same patient [18]. Even after plaques have cleared, per-
manent dyschromia may be present. Literature reports state that the most common 
symptoms of psoriasis include: scaling of the skin in non-scalp areas (92% of cases), 
itching (72%), erythema (69%), fatigue (27%), swelling (23%), burning and bleed-
ing (20% of the individuals) [26]. Another study found rash (74% of cases), skin pain 
and scaling of scalp areas (62%), flare-ups (49%), joint pain of swollen, stiff joints 
(42%), skin cracking (39%), dry skin that may bleed or ooze (34%), physical discom-
fort (32%) and nail modifications (thick, ridged nails in 22% of patients) [27]. 

The diagnosis of psoriasis is clinical. Pinpoint bleeding caused by removing 
the scale is called the Auspitz sign and represents the dilated capillaries below the 
epidermis and thinned suprapapillary plate. A hypopigmented ring on the periph-
ery of an individual plaque, called Woronoff ring, may occur after treatment with 
UV radiation or topical steroids and is associated with lesional clearing and good 
prognosis [18]. 

Besides examining the patient’s skin and scalp for psoriasis lesions, the derma-
tologist should also check the nails, oral mucosa and tongue for specific signs of 
psoriasis. 

3.2 Common psoriasis forms, classification according to phenotype 

Findings on physical examination depend on the type of psoriasis present: 
Plaque Psoriasis, Pustular Psoriasis, Erythrodermic Psoriasis, Guttate psoriasis, 
Inverse Psoriasis or others including Scalp psoriasis and Nail psoriasis. The area 
of the skin involvement varies with the form of psoriasis. Psoriasis has a common 
etiology underlying diffuse erythroderma, or exfoliative dermatitis. 
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Classic plaque psoriasis also called chronic stationary psoriasis or psoriasis 
vulgaris is the most common type of psoriasis, affecting 58–97% of patients [28, 
29]. It is characterized by inflammatory red, sharply demarcated, raised, dry, differ-
ently sized erythematous plaques covered by thick silver or white scale and variable 
shape or diameter with a predilection for scalp and retroauricular regions, extensor 
surfaces (especially elbows and knees), trunk and lumbosacral area. 

Pustular psoriasis presents as clearly defined, raised, small, coalescing pus-
tules, filled with non-infectious pus, appearing generalized (diffusely over the body 
as a single episode, called von Zumbusch variant, accompanied by fever and intense 
ill feeling) or localized to the distal extremities (palms, fingertips, nails and soles 
of feet, called Acrodermatitis continua of Hallopeau). Pustular psoriasis affects 
between 1 and 12% of cases, and patients may cycle through erythema, pustules, 
then scaling [29, 30]. 

Erythrodermic psoriasis typically occurs in 0.4–7% of cases, in people with 
unstable plaque psoriasis and presents as a deep red rash all over the body, with 
burned look skin and shedding of skin in sheets, instead of small scales with severe 
pain and itching. It may be accompanied by fluctuating body temperature (fever, 
chills, hypothermia), dehydration secondary to the large body surface area involve-
ment, fluid retention with ankle swelling. It represents a potentially life-threatening 
situation, as the patient may experience cardiac instability and hypotension due to 
massive vascular shunting in the skin, and may pneumonia [29, 30]. 

Guttate psoriasis is characterized by small red 1–10 mm in diameter drops-
like papules and plaques, predominately on the trunk, arms and legs. It classically 
appears suddenly in 0.6–20% of patients in childhood or adolescence, approxi-
mately 2–3 weeks after a streptococcal infection of the upper respiratory tract or 
other infection [29, 31]. 

Inverse or intertriginous psoriasis affects 12–26% of patients and it is charac-
terized by smooth, flat, deep-red or white, inflamed lesions wet patches or plaques 
without scaling, due to the moist nature of the areas affected: flexural skin folds, 
axillae, antecubital fossae, inframammary creases, umbilicus, groins and genital 
area, gluteal cleft, popliteal fossae or body folds [30, 32]. 

Scalp psoriasis affects approximately 50% of patients and is characterized by 
erythematous raised plaques with silvery white scales on the scalp. Severe forms 
may induce sever dandruff and itching, even hair loss [33]. 

Nail psoriasis occurs in 4–69% of psoriasis patients and may cause pits on the 
nails and oil spots (specific findings, caused by exocytosis of leukocytes beneath 
the nail plate), also generating a thickened and yellowish nail, that can be confused 
with nail fungus [34]. Onycholysis can occur due to the parakeratosis of the distal 
nail bed, and one or more nails can associate with severe nail destruction or loss, 
restricting manual dexterity [5]. Psoriatic nails develop onychomycosis or bacte-
rial infections in 4–30% of the cases, because of the nail separation and subungual 
debris [31, 35]. Patients with nail psoriasis have significantly higher psoriasis 
severity scores, days unfit to work and lower quality of life (QoL) compared to those 
without nail involvement [36]. 

Oral psoriasis may present with whitish lesions on the oral mucosa, changing 
daily in severity and can trigger different symptoms (oral pain, burning or change 
in taste perception) that resemble other conditions affecting the mouth and lips, 
such as stomatitis, oral thrush, or chronic eczema. It may also present as severe 
cheilosis with extension onto the surrounding skin, crossing the vermillion border. 
Psoriasis patients may be prone to develop the geographic tongue (unpainful red 
areas of varying size surrounded by a white border, appearing on the top and sides 
of the tongue), considered to be an oral form of psoriasis [37]. 
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3.3 Psoriasis diagnostic by biopsy 

Most cases of psoriasis are diagnosed clinically, but some pustular forms are 
difficult to recognize. Punch biopsy of the skin may act as a confirmatory workup 
procedure for atypical cases and exclude other conditions in cases of diagnostic 
uncertainty: atopic dermatitis (eczema), tinea corporis (ringworm), pityriasis rosea 
or rubra pilaris, seborrheic dermatitis, etc. Biopsy of acral skin may be less useful for 
the clinician as chronic eczematous dermatitis may be psoriasiform, while psoriasis 
of the palms and soles may show spongiosis more often associated with eczema [38]. 

3.3.1 Procedure 

After local disinfection with alcohol, iodine or similar solution, the local anes-
thesia is usually performed with 1% lidocaine with epinephrine. After a wait time 
of 10 minutes (for maximum vasoconstriction), the punch tool (a 4 or 6 mm-punch 
biopsy for vertical sectioning) is placed on top of the skin. The pressure is applied 
until the sampling goes down to subcutis, then with the help of a needle tip, the 
excised skin is removed. The skin defect can be closed with classic stitches (removed 
in 10–14 days) or dissolving stitches (dissolving in 6–8 weeks), still in most of the 
cases the wound is left open. 

Another method that can be used is the shave biopsy. A thin sliver of skin is 
shaved off using a very sharp blade, causing some bleeding. The dermatologist will 
apply pressure to the area, apply a dressing and sometimes a topical medicine [39]. 

3.3.2 Biopsy results 

Biopsy of the skin lesion may reveal basal cell hyperplasia, proliferation of 
subepidermal vasculature, absence of normal cell maturation and keratinization, 
neutrophils aggregation in the epidermis. 

The following histologic dermal findings are present: 

• signs of inflammation throughout the dermis 

• marked hypervascularity and enlarged dermal papillae 

• an activated CD3+ lymphocytic infiltrate around blood vessels 

• neutrophils aggregation in the dermis that extends up into the epidermis 

The histologic epidermal findings include the following: 

• Mitotic activity of basal keratinocytes is increased almost 50-fold, with kera-
tinocytes migrating from the basal to the cornified layers in only 3–5  days 
rather than the normal 28–30 days. Stratum corneum contains flattened nuclei 
(parakeratosis). 

• Abnormal keratinocyte differentiation throughout the psoriatic plaques is man-
ifested by the loss of the granular layer. 

• The epidermis becomes thickened or acanthotic and the rete ridges are increased 
in size. The epidermis can be variably spongiotic. 
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• Two findings are pathognomonic for psoriasis and can be found in active plaque 
psoriasis, also in the pustular form: 

a.Microabcess of Munro –collections of neutrophils are sandwiched between 
layers of parakeratotic stratum corneum, surrounded by parakeratosis. 

b.Spongiform pustule of Kogoj—accumulation of neutrophils within a spongio-
tic pustule [40, 41]. 

4. Evaluation of psoriasis complications and associated diseases 

Besides skin, nails and mucosa assessment in psoriasis patients, an eye and 
joints checkup should also be performed. Screening is needed for the most com-
mon psoriasis comorbidities: cardiovascular disease (hypertension, prothrom-
botic state, atherogenic dyslipidemia), metabolic syndrome (central obesity, 
atherogenic dyslipidemia, systemic arterial hypertension, insulin resistance), 
type 2 diabetes mellitus, nonalcoholic fatty liver disease. Long-term monitoring 
is indicated and it is specific for the type of psoriasis treatment applied: screening 
for cancers (skin cancers after phototherapy and lymphomas after systemic treat-
ment with immune-suppressing medications), screening for active and chronic 
infections (Tuberculosis or Crohn’s disease after biologic treatment), screening 
for liver disease (in systemic treated patients with methotrexate), and kidney 
disease etc. 

4.1 Ocular involvement assessment 

Ocular findings are common in 10% of patients, and the skin is usually affected 
first and afterwards the lid, conjunctiva and cornea. Blepharitis is the most com-
mon ocular finding in psoriasis patients, followed by dry eyes with lower incidence. 
Blepharitis is diagnosed by clinical examination, slit-lamp examination or swabbing 
the skin for bacterial and fungic testing. 

Psoriasis may determine madarosis, cicatricial ectropion and trichiasis, even 
loss of the lid tissue, chronic nonspecific conjunctivitis (pink eye) and conjunctival 
hyperemia, and corneal dryness with a frequent punctate keratitis (inflammation of 
the cornea) and corneal melt [42, 43]. 

Acute anterior uveitis is usually associated with psoriatic arthritis and tends 
to be bilateral, prolonged, and more severe than nonpsoriatic cases. Diagnostic of 
acute anterior uveitis is challenging and it is performed based on clinical aspect, 
examination with slit-lamp (white blood cells accumulate in the fluid filled space 
in the front of the eye, in the anterior chamber) and basic workup for syphilis and 
sarcoidosis testing, for HLA-B27, tuberculosis or viral etiology screening (herpes 
simplex, herpes zoster, cytomegalovirus) [44]. 

4.2 Joint involvement assessment 

Psoriatic arthritis affects approximately 10–30% of psoriasis patients and is 
characterized by stiffness, pain, throbbing, swelling, tenderness of the joints and 
progressive joint damage. Peripheral arthritis, spondylitis, enthesitis (inflam-
mation of the sites where tendons insert into the bone), arthritis in the fingers 
and dactylitis (profuse swelling of the fingers or toes) are the most common 
manifestations. 
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The large joints are occasionally affected, but the distal joints, such as the 
fingers, toes, wrists, knees, and ankles are most often involved. In more than 20% 
of the cases, arthritis symptoms occur before the psoriasis ones [2]. 

Psoriasis severity and certain locations (the scalp and intergluteal and/or peri-
anal region) have been associated with the development of psoriatic arthritis (PsA) 
[45]. Also, a retrospective study from 2014 on more than 4000 patient’s reports that 
nail involvement in psoriasis was a significant predictor of the patient also having 
psoriatic arthritis [46]. Earlier age of onset of psoriasis had a positive correlation 
with the development of PsA, suggesting that the disease duration and inflamma-
tory burden over time have an important part [47]. Arthritic changes cannot be 
reversed and may be may be mutilating and debilitating, suggesting the need of 
early treatment initiation. Patients who suffer also of osteoarthritis or rheumatoid 
arthritis of the finger joints have a higher risk to develop arthritis mutilans, in which 
bones are resorbed, leading to a collapse of the soft tissue (telescopic fingers of the 
hands). 

Radiographs of affected joints can facilitate the diagnosis of psoriatic arthritis. 
Bone scans usually identify early joint involvement. Arthritis patients must be 
periodically screened with review of systems and physical examination and imag-
ing tests. 

The differentiation of psoriatic arthritis from rheumatoid arthritis and gout can 
be facilitated by the absence of the typical laboratory findings of those conditions 
and the radiographic aspect of the affected joints. Overlap with other arthritic 
syndromes is also possible. 

4.3 Screening for cancers 

The risk of cancer in patients with psoriasis remains a cause of special concern. 
The risk of carcinogenesis can occur due to the chronic inflammatory nature of 
psoriasis, the type of treatment applied (past immunosuppressive therapies such 
as MTX and cyclosporine immune-suppressive, PUVA or phototherapy), the 
increased prevalence of comorbid and other risk factors for cancer (smoking and 
obesity) [48, 49]. 

Cutaneous malignancies (melanoma and non-melanoma skin-cancer) seem to 
be directly related to phototherapy performed by the psoriasis patients. A signifi-
cantly increased risk for SCC and BCC was detected in psoriasis patients treated 
with higher doses of PUVA compared to lower doses [52]. Scientists suggested that 
this malignancy risk can be decreased by using sunscreen or trying to stay out of 
the sun, and cease smoking, a risk factor for both psoriasis patients and skin cancer. 
Malignancy records for psoriasis patients also mention the development of leuke-
mia, prostate, pancreatic, breast and colon cancer. 

Latest data suggests patients with more severe psoriasis have an increased risk 
of cancer-related mortality, this association being the strongest for lymphopro-
liferative malignancies and cutaneous malignancies [50, 51]. The increased risk 
is likely linked to male gender, advancing age or COPD in patients with psoriasis 
arthritis [53]. 

Even though long-term control trials and observational studies are still needed, 
the addition of malignancy as a potential adverse event has been added in the medi-
cation packaging of biological therapies [48, 54]. Specific medications have raised 
concern in concurrent use, being suspected to increase the risk of malignancy: 
the addition of a biologic agent to potent immunosuppressive treatments, also the 
use of AZA, 6-MP, cyclosporine, or cyclophosphamide with TNF blockers [48]. 
According to published guidelines, a history of lymphoma, represents an absolute 
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contraindication to TNF-antagonist therapy, while biologic therapy is contraindi-
cated in patients with an active or recent (within 5 years) history of malignancy, 
with the exception of treated nonmelanoma skin cancers. 

For cutaneous malignancy detection, skin self-examination would be the first 
step, followed by complete skin examination performed by the dermatologist, with 
the use of dermoscopy and histopathological results confirmation after excision of 
the lesion. 

For both Hodgkin and non-Hodgkin types of lymphoma, a specific screening 
test is not available and for a definitive diagnosis a biopsy is required. For leukemia, 
no screening test is available, but the condition may be detected through a Chest 
X-ray or CAT scan (showing swollen lymph nodes or signs of infection), Spinal tap 
(presence of leukemia cells in the cerebrospinal fluid), Bone marrow aspiration and 
biopsy from the hip bone (the existence of leukemia cells in the bone marrow). 

The lung cancer screening is recommended to be performed each year by Low-
dose helical or spiral computed tomography (CT) scan. to people aged 55 to 80 who 
have smoked for 30 pack years or more or who have quit within the past 15 years. 
People who routinely used tobacco products and/or drink alcohol should receive 
general health screening examination at least once a year for the detection of head 
and neck cancer. 

Breast cancer screening should start with the patient’s self-examination, fol-
lowed by clinical breast examination and mammography over the age of 45 years 
old, and in some cases magnetic resonance imaging is used. 

Screening and diagnostic of prostate cancer is recommended over the age of 
50 years old and it is performed by digital rectal examination and prostate-specific 
antigen test. 

According to the latest recommendations, for patients over the age of 50 years 
old, colorectal cancer screening primary tests should be used (guaiac-based fecal 
occult blood test or fecal immunochemical test every year), followed by flexible 
sigmoidoscopy every 5 years or colonoscopy every 10 years [54]. 

4.4 Screening for active and chronic infections 

Mild to serious secondary infections can occur directly related to the immune-
suppressing medication during psoriasis treatment. 

People with HIV seem to be more likely to develop psoriasis. Clinical observa-
tion suggests that HIV-1 infection can trigger new-onset psoriasis or exacerbate 
existing psoriasis. As HIV-1 infection progresses and CD4+ T cell counts decrease, 
psoriasis can worsen. According to the Centers for Disease Control and Prevention 
HIV screening should be performed at least once by patients over 13 years old 
and pregnant women and more often for people with risk factors such as: having 
unprotected sex with positive or unknown HIV status subjects or multiple part-
ners, injecting drugs and sharing needles, syringes, etc. There are three testing 
methods for HIV: antibody tests (detect HIV infection from blood or saliva about 
3 to 12 weeks from the time of infection), combination tests (antibody/antigen 
tests detect HIV infection from blood about 2 to 6 weeks from the time of infec-
tion) and the very expensive nucleic acid tests (NATs) (detect HIV infection from 
blood sample about 7 to 28 days from the time of infection). The combination of 
two methods is highly accurate and recommended for all patients.: if antibodies are 
detected by initial ELISA method testing, the second test will be performed using 
the Western blot procedure [55]. 

Literature data indicate that immunosuppressive and immunomodulatory 
therapies for psoriasis and psoriatic arthritis are risk factors for allowing latent TB 
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to transform into active TB in some patients. The consensus statement from 2008 
of the National Psoriasis Foundation recommended all patients to be screened for 
latent TB infection prior to initiating any immunologic therapy with systemic and 
biologic agents, also recommended that delaying immunologic therapy should be 
performed until latent TB infection prophylaxis is completed [56]. 

4.5 Screening for liver disease 

Dermatologists should also screen psoriasis patients for hepatitis B virus (HBV) 
using triple serology testing: hepatitis B surface antigen, hepatitis B surface anti-
body, and hepatitis B core antibody, before beginning treatment with tumor necro-
sis factor (TNF) inhibitors or biologics (including ustekinumab and secukinumab), 
according to the latest recommendations. 

If the patient is at risk for reactivation of HBV, liver function tests, hepatitis 
B surface antibody, hepatitis B core e antigen, and HBV DNA should also be 
tested. Routine follow-up with testing for reactivation should continue for at least 
6 months after the TNF inhibitor is discontinued. In case of patients suffering of 
chronic HBV for whom biologics are considered, etanercept is recommended as 
first-line therapy [56]. 

As far as the systemic treated patients with methotrexate are concerned, the 
screening should be made in order to evaluate the liver injury. Besides the liver 
function tests, the liver biopsy was performed, but it was associated with significant 
morbidity and mortality. A recent Australasian position statement recommends 
transient elastography (which measures the speed of shear waves used to estimate 
hepatic tissue stiffness) for monitoring methotrexate therapy, repeated every 
3 years if kPa < 7.5 and yearly if kPa > 7.5 [57]. 

4.6 Screening for kidney disease 

The association of psoriasis with kidney disease in recent studies expands 
the list of bodily systems that psoriasis is affecting beyond the skin. The kidney 
seems to be both a target of classic cardiovascular risk factors and susceptible to 
the toxic effects of psoriasis traditional drugs. Medication such as cyclosporine 
and methotrexate may have contributed somewhat to the increased frequency 
observed [58]. 

Moderate to severe psoriasis, affecting over 20% of patients worldwide has been 
linked to a higher risk of kidney disease. The analysis performed on 143,883 psoria-
sis medical records in the United Kingdom concluded that severe psoriasis subjects 
were twice as likely to acquire chronic kidney disease compared to those with mild 
psoriasis or no psoriasis at all. Latest reports show that psoriatic arthritis is an 
independent predictor of renal damage in patients with psoriasis [59]. 

Several studies demonstrated a greater incidence of proteinuria and elevated 
creatinine in patients suffering from psoriasis [60]. Patients with psoriasis and/ 
or psoriatic arthritis, particularly when they are candidates for systemic therapy, 
should be screened for an underlying renal damage by laboratory tests including 
glomerular filtration rate and a simple urine test to screen for albuminuria (albu-
min/creatinine ratio). 

4.7 Screening for gastrointestinal disease 

Gastrointestinal disease screening is indicated in patients with decreased growth 
rate, unexplained weight loss, or symptoms of inflammatory bowel disease. Celiac 
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disease, sclerosis and the inflammatory bowel disease (Crohn’s disease) are autoim-
mune disorders, which may be present in psoriasis patients. 

In Celiac disease, an autoimmune gluten-induced bowel disease, the small 
intestine is affected, leading to gastrointestinal manifestations (diarrhea and 
steatorrhea, weight loss) and malabsorption-related problems (folic acid, cal-
cium, vitamin D and selenium malabsorption, cooper and zinc deficiencies, iron 
deficiency or megaloblastic anemia) [61]. Celiac patients have an increased risk of 
developing adenocarcinoma and lymphoma of the small bowel. Screening for Celiac 
disease is performed with anti-transglutaminase and anti-endomysial antibodies, 
both having high sensitivity to diagnose patients with classic symptoms and com-
plete villous atrophy and also 50% of the patients with minor mucosal lesions with 
normal villi. Professional guidelines recommend that a positive blood test must be 
followed by endoscopy/gastroscopy and biopsy. Checking total serum IgA level is 
also indicated and if negative, anti-DGP antibodies (antibodies against deamidated 
gliadin peptides) should be determined [62]. 

Crohn’s disease, a type of inflammatory bowel disease (IBD), may affect 
any part of the gastrointestinal tract and presents gastrointestinal, systemic 
and extraintestinal manifestation. The diagnosis of Crohn’s disease can some-
times be challenging and may take several years. A colonoscopy with a biopsy 
is the recommended test for diagnosis and it is approximately 70% effective in 
diagnosing the disease [63]. It allows direct visualization of the colon and the 
terminal ileum, identifying the pattern of disease involvement and presentation: 
stricturing, penetrating or inflammatory type. Modern investigation options 
of the small-bowel disease are the computed tomographic enteroclysis (hybrid 
technique that combines the methods of fluoroscopic intubation-infusion small 
bowel examinations with that of abdominal CT) and the capsule endoscopy, 
with a specific role in the investigation of Crohn disease. Blood determina-
tions for anemia or infections are recommended, as well as a total blood count, 
erythrocytes sedimentation rates, body mineral levels and protein levels deter-
mination. Stool samples are checked for occult blood loss or infectious microbes. 
Expert guidelines do not currently recommend antibody or genetic testing for 
Crohn’s disease, but the Saccharomyces cerevisiae antibodies (ASCA) and anti-
neutrophil cytoplasmic antibodies(ANCA) are used to identify inflammatory 
diseases of the intestine and to differentiate Crohn’s disease from ulcerative 
colitis [64]. 

Folate or acid folic deficiency represents the deficiency of B9 vitamin, vital 
for proper nerve function and preventing birth defects, also normalizing the high 
levels of homocysteine, which can increase the risk of heart disease. Folate defi-
ciency is common in subjects with celiac disease or Crohn’s disease. Patients with 
severe psoriasis seem to have a higher risk of developing folate deficiency [65]. 
The mechanism is believed to be an impaired absorption of folate and an excess 
loss of folate in the skin scales of patients suffering from psoriasis and mycosis 
fungoides [66]. In the screening of acid folic deficiency, ruling out cobalamin 
deficiency (vitamin B12) is important, as both cause megaloblastic anemia 
and neurologic manifestations, the serum folate level cannot be used alone to 
establish the diagnosis of folate deficiency. Additional follow-up tests include 
serum homocysteine (which is elevated in vitamin B-12 and folate deficiency) 
and serum methylmalonic acid (which is elevated in vitamin B-12 deficiency 
only). A recent study pointed out that 75% of the psoriasis patients treated with 
methotrexate in UK receives folic acid supplementation. Literature confirms 
a reduction in the adverse effects of MTX, but it questions if this may impact 
efficacy [67]. 
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4.8 Screening for Parkinson’s disease 

Patients with psoriasis have a higher risk of developing Parkinson’s disease 
probably due to the detrimental effect of chronic inflammation on the neuronal 
tissue [68]. Risk factors for this association from FDA reports would be: male gen-
der, age over 60 years old, previous Azilect treatment and presence of high blood 
pressure. Latest findings suggest that an immune response to alpha-synuclein 
proteins (which accumulate inside the brain of Parkinson’s disease patients) play 
a role in the disease, suggesting an autoimmune etiology. Diagnosis of Parkinson 
disease is challenging because of the highly variable clinical aspect and lack of 
reliable objective test. Still it is the updated diagnostic criteria that must guide the 
clinician [69]. 

4.9 Screening of polycystic ovary syndrome 

Polycystic ovary syndrome (PCOS) in female psoriasis patients has a remark-
ably higher prevalence than in age- and BMI-matched control women. Women 
who present both PCOS and psoriasis are more likely to have insulin-resistance, 
hyperinsulinemia, reduced HDL cholesterol levels and a more severe degree of skin 
disease, compared to patients who suffer only of psoriasis. Similar to psoriasis, the 
components of metabolic syndrome seem to be closely related to PCOS as well. The 
ovulatory phenotype of the disease seems to be associated with milder psoriasis 
forms, while the phenotypes with oligoamenorrhea with higher severity scores of 
disease [70]. 

For PCOS screening and diagnosis two of the following criteria are sufficient: 
oligo- or anovulation, biochemical or clinical hyperandrogenism, and polycystic 
ovaries on ultrasound examination [71]. 

4.10 Screening of metabolic syndrome 

Genetic susceptibility, inflammatory pathways and common environmental fac-
tors (tobacco smoking, alcohol consumption, psychological stress and low physical 
activity) are responsible for the development of psoriasis and metabolic comorbidi-
ties. These disorders share similar pathophysiological phenomena: chronic inflam-
mation with high production of pro-inflammatory cytokines (especially TNF-alpha, 
IFN-gamma, IL-1, IL-2, IL-6, IL-8 and IL-17) that induces angiogenesis, adipogen-
esis, oxidative stress, insulin signaling, lipid metabolism and immune cell traffic 
[72, 73]. Metabolic aspects of chronic inflammation Th-1/Th-17 in psoriasis would 
have a role of predisposition and reciprocal aggravation on other conditions, such as 
obesity, diabetes and atherosclerosis [74]. 

Literature data prove in large observational studies the association of psoriasis to 
increased prevalence of metabolic syndrome, as well as its individual components: 
central obesity, atherogenic dyslipidemia, hypertension and insulin resistance [75, 76]. 
Severe psoriasis cases present higher chances for the development of metabolic syn-
drome, compared to mild forms of the disease [77]. 

Obesity or weight gain has been shown to be an independent risk factor 
for psoriasis. As obesity is also associated with reduced efficacy of psoriasis 
treatment, weight loss intervention programs should be included in psoriasis 
management. 

Latest review on the topic emphasize the critical need for providers to screen 
psoriasis patients for cardio metabolic diseases, using the criteria abdominal 
circumference (>102 cm in males, >88 in females) plus two of the following: low 
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HDL-cholesterol (<40 mg/dL men, <50 mg/dL in women), hypertriglyceridemia 
(≥150 mg/dL), high blood pressure (≥130/85 mmHg) or high fasting glucose 
(≥110 mg/dL). The guidelines recommend annual measuring of waist circumfer-
ence, quarterly determination of fasting lipids and glucose, monthly measurement 
of weight, body mass index and blood pressure. Screening is useful in patients with 
risk factors: female gender, advancing age, illiteracy, unemployment, positive fam-
ily history, obesity and a sedentary lifestyle [78]. 

4.11 Screening for diabetes mellitus type 2 

It is believed that fat cells in psoriasis patients secrete cytokines that raise insulin 
resistance in the liver and muscle, which initiates the destruction of the insulin-
producing beta cells in the pancreas [79]. 

Several observational studies have investigated the association between dia-
betes mellitus type 2 and psoriasis or psoriatic arthritis(PsA). The highest risk for 
diabetes mellitus type 2 was detected for patients suffering from PsA Literature 
data indicated a dose effect in the risk of suffering from type 2 diabetes mellitus, as 
patients having severe psoriasis had higher risk [80]. 

Screening of patients for diabetes mellitus type 2 is recommended annually in. 
patients over 45 years or in patients younger than 45 years with major risk 

factors (positive family history, overweight, high blood pressure, etc.), and 
every 3 years for obese patients regardless of risk factors. Guidelines recommend 
a diagnostic of diabetes mellitus to be established with: single random plasma 
glucose level ≥ 200 mg/dL plus typical symptoms of hyperglycemia, while 
determinations should be repeated on the next day for the following situations: 
a fasting plasma glucose level ≥ 126 mg/dL; an A1C level of 6.5% or greater; a 
random plasma glucose level ≥ 200 mg/dL; a 75-g 2-hour oral glucose tolerance 
test with a plasma glucose level ≥ 200 mg/dL [81]. 

4.12 Screening for cardiovascular diseases 

Psoriasis seems to be associated with cardiovascular and metabolic comorbidi-
ties, particularly in young patients and patients with more severe forms of the 
disease. Psoriasis patients have a twice as high risk to develop a cardiovascular 
disease, maybe due to the increased burden of subclinical atherosclerosis and 
vascular inflammation [76]. Psoriasis seems to be associated with atrial fibrillation 
and stroke, which may be aggravated in young patients. Studies noted significantly 
higher levels of serum lipids, including triglycerides and total cholesterol in psoria-
sis patients compared to healthy controls [82]. 

For screening of cardiovascular diseases (coronary artery disease being the 
most common heart disease) the completion of the Framingham 10 Year Risk of 
General Cardiovascular Disease Score and the dosing of the following parameters 
are necessary: LDL cholesterol and HDL cholesterol (every 4–6 years for normal 
risk patients), blood glucose level (start annual screening at 45 years old if normal 
weight or at 40 years old if obese) and amount of high-sensitivity C-reactive 
protein (used for those with intermediate risk, up to 20%, of having a heart attack 
within the next 10 years), blood pressure level determination (every 2 years if 
values are under 120/80 mmHg). Additional testing is required in the presence of 
risk factors (increased cholesterol, increased high blood pressure, diabetes, obesity, 
cigarette smoking, family history of premature disease in a first-degree relative) 
and it includes: electrocardiography (ECG), exercise cardiac stress test, echocar-
diography, coronary CR angiography, etc. 
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4.13 Screening for nonalcoholic fatty liver disease 

Observational studies suggest that patients with psoriasis are up to threefold. 
more likely to have fatty liver disease over controls. An explanation could be the 

fact that proinflammatory adipokines or skin-derived cytokines may lead to insulin 
resistance and hepatic lipid accumulation [83]. 

Patients with nonalcoholic fatty liver disease and psoriasis have more severe skin 
disease and are at higher risk of severe liver fibrosis than patients without psoriasis. 

The risk was significantly correlated with obesity, insulin resistance, and meta-
bolic syndrome and psoriatic arthritis [84]. 

As nonalcoholic fatty liver disease causes no symptoms in most cases, it is 
frequently diagnosed without this certain purpose. Liver screening includes liver 
enzyme and liver function tests, tests for chronic viral hepatitis (hepatitis A, hepati-
tis C and others), plain ultrasound showing steatosis. A liver biopsy is necessary 
in order to distinguishing NASH from other forms of liver disease. Non-invasive 
diagnostic tests are available: FibroTest for estimating liver fibrosis and SteatoTest 
for estimating steatosis [85]. 

4.14 Endocrine assessment in psoriasis 

It is well known that the nervous system, the endocrine system and the skin 
have the same embryological origin, from the ectoderm [86]. Also, the function 
and the normal development of the skin are influenced by hormones, among them 
sex hormones, thyroid hormones or stress hormones [87]. Literature data present 
different endocrine conditions in association with psoriasis onset or exacerbation. 
Thus, a complete assessment of psoriatic patients should be performed, in order to 
identify concomitant disorders that can sustain or trigger psoriasis. 

4.14.1 Estradiol 

The involvement of sex hormones in psoriasis was taken into consideration 
due to the fact that the incidence of this chronic disease is higher in time periods 
characterized by hormonal imbalance, such as puberty, postpartum or menopause 
[88–90]. 

Thus, a significant correlation was found by Murase et al. between estradiol 
and psoriasis body surface area (BSA), with the improvement of the disease dur-
ing pregnancy [7]. Also, a cohort study, published in 2016, suggested a possible 
association between hormonal imbalance, induced by irregular menstrual cycles or 
surgical menopause, and psoriasis risk in women [91]. 

Testing the level of estradiol in male patients with psoriasis, Cemil et al. found 
an inverse correlation between the severity of the disease, evaluated by PASI score, 
and the level of hormones [92]. 

4.14.2 Prolactin (PRL) 

This pituitary hormone involved in reproduction and lactation exerts immu-
nomodulatory effects also, being considered a member of type I cytokine family 
[93]. Several observations that sustain the role of PRL in psoriasis pathogenesis are 
linked, first, with the exacerbation of the disease due to prolactinoma development, 
secondly, with lesions remission in the context of bromcriptine administration, a 
dopaminergic inhibitor of PRL secretion [87]. 

The level of PRL in psoriasis patients was assessed in different studies and 
compared with controls. The correlation with PASI score was also evaluated, but 
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the results were contradictory, as it is shown in the first meta-analysis regarding 
this topic. However, the conclusions of this recent study sustain the significantly 
increased level of PRL in psoriasis patients compared to controls and the positive 
association with PASI [94]. 

4.14.3 Thyroid and thyroid hormones 

The involvement of thyroid hormones in skin homeostasis is suggested by the 
variety of modifications associated with thyroid disorders, whether hyperthyroid-
ism or hypothyroidism. Moreover, literature data confirm the presence of thyroid 
hormones receptors in the skin and the stimulatory effect upon epidermal growth 
factor, with the consequent keratinocytes hyperproliferation [95]. 

Thus, in several studies, an evaluation of thyroid function was performed in 
patients with psoriatic disease. Among these studies some case reports suggest 
the benefits of antithyroid drugs (e.g. propylthiouracil) in psoriasis evolution, or 
resolution of the disease after thyroidectomy [87]. 

Recent data presented a higher incidence of new cases of thyroid disorders (small 
thyroid, positive antithyroidperoxidase antibody-AbTPO, hypothyroidism) in 
patients with psoriatic arthritis, particularly in women, compared to control group. 
The females at risk are those with a level of thyroid-stimulating hormone (TSH) at 
the superior limit of the normal range, positive AbTPO or a small volume of thyroid 
gland [96]. The association between autoimmune thyroid disease and the prevalence 
of psoriatic disease was also suggested as a conclusion in a meta-analysis from 2017, 
due to Th1 immune predominance and high circulating levels of CXCL10 [97]. 

4.14.4 Stress hormones 

Stress is one of the major factors that may trigger/exacerbate psoriasis lesions. 
The mechanisms include the activation of hypothalamic–pituitary–adrenocortical 
(HPA) axis and the sympathoadrenomodulatory system (SAM), with the conse-
quent release of proinflammatory cytokines. Cortisol is an indicator of HPA activ-
ity. In patients with psoriasis the cortisol response to stress is lower than in controls 
[87]. Also, they present increased levels of epinephrine and adrenocorticotropic 
hormone, which seem to be involved in maintaining and exacerbation of psoriasis 
lesions [98]. Moreover, the cutaneous glucosteroidogenesis is also defective in 
patients with psoriasis, which favors the specific clinical aspect of the lesions [99]. 

5. Diseases severity evaluation using common scales 

5.1 Dermatologic assessment of disease severity 

For psoriasis severity assessment, more than 40 different tools have been used. 
Commonly used measures by the dermatologist include: the Psoriasis Area and 
Severity Index (PASI), body surface area (BSA), the Physician Global Assessment 
(IGA) or the simplified Lattice-System Physician’s Global Assessment (LS-PGA) 
and The Nail Psoriasis Severity Index (NAPSI) [100]. The patients can also assess 
the disease, using the Self-Administered PASI (SAPASI). Unfortunately, none of the 
currently published severity scores for psoriasis meets all the criteria required for an 
ideal score, and for a reliable assessment of psoriasis severity several independent 
evaluations are performed simultaneously [101]. 

Mild psoriasis is considered if it covers less than 3% of the body, moderate 
form, if 3–10% of the body has psoriasis lesions, and severe if psoriasis lesions are 
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present on more than 10% of the body. Disease severity cohorts were categorized 
based on PASI severity scores as follows: mild disease with PASI up to 5, moderate 
form with PASI score from 5 to 12, severe form between 12 and 20 PASI score, very 
severe over 20. 

5.1.1 Psoriasis area and severity index (PASI) and BSA 

PASI represents the most widely used tool for the measurement of the physi-
cal extent and severity of the disease (higher PASI scores indicate more severe 
psoriasis).PASI calculation consists of two major steps: calculating the BSA covered 
with lesions and the assessment of the lesions severity. The affected area and lesion 
characteristics generate a score from 0 to 72. 

The amount of disease (BSA covered with lesions) is estimated by determin-
ing what percentage of the skin on a person’s body is affected, with the size of 
the palm of the hand equal to about 1 percent of the skin. The body of the patient 
is divided into four sections, each scored by itself: head (H) -representing 10% 
of the skin surface, arms (A) (20%), trunk (T) (30%), legs (L) (40%). For 
each section, a grade from 0 to 6 is attributed for the percent of skin involved: 
0—0% involvement, 2—less than 10%, 3—between 10 and 29% of involved area, 
4—between 30 and 49%, 5—between 50 and 69%, 6—between 70 and 89%, 7— 
between 90 and 100%. 

Within each area, the lesions severity is estimated by: erythema (redness), 
induration (thickness), desquamation (scaling), the severity of each parameter 
are noted on a scale from 0 (none) to 4 (maximum). The sum of all three severity 
parameters is then calculated for each section of skin, multiplied by the area score 
for that area, then multiplied by the weight of respective section (0.1 for head, 0.2 
for arms, 0.3 for body and 0.4 for legs) [101, 102]. 

PASI scores are used at baseline for entering a trial, and at follow-ups, to assess 
treatment efficacy and outcomes, usually expressed as a percentage response rate; 
for example, PASI 50, PASI 75, PASI 90, PASI 100. The PASI assessments were 
found to be non-reproducible and it was noticed that the physician’s estimations of 
the psoriatic lesion area tended to be overestimated. 

The modified PASI which involves the computerized measurement of the 
area on the digital photograph is called Computer aided psoriasis continuous 
area and severity scores (cPcASI) and was successfully used in several clinical 
trials [103]. 

5.1.2 Physician global assessment (PGA) 

Physician Global Assessment (PGA) is also called Investigator Global 
Assessment (IGA) and represents a 5 or 6-point ordinal rating scale, ranging from 
clear to severe psoriasis. 

Score 0 means Cleared psoriasis, with no plaque elevation, erythema or scal-
ing, but hyperpigmentation may be present. Score 1 means Minimal psoriasis, 
with minimal plaque elevation (=0.25 mm), faint erythema, minimal scaling with 
occasional fine scale over <5% of lesion. Score 2 means Mild psoriasis with mild 
plaque elevation (−0.5 mm), light red coloration, fine scales predominates. Score 3 
means Moderate psoriasis with moderate plaque elevation (=0.75 mm), moderate 
red coloration, coarse scale predominates. Score 4 means Marked psoriasis, with 
moderate plaque elevation (=1 mm), bright red coloration, thick, nontenacious 
scales predominates. Score 5 means Severe psoriasis, with severe plaque elevation 
(>1.25 mm), dusky to deep red coloration, very thick and tenacious scale predomi-
nates [101, 102]. 
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5.1.3 Nail psoriasis severity index (NAPSI) 

Nail Psoriasis Severity Index (NAPSI) represents a numeric, reproducible and 
objective tool used to evaluate the severity of nail bed psoriasis and nail matrix 
psoriasis by area of involvement in the nail unit., which is divided into quadrants 
by imaginary longitudinal and horizontal lines. The Nail plate is assessed for 
nail matrix psoriasis by the presence of: nail pitting, leukonychia, red spots in 
the lunula, and crumbling in each quadrant of the nail. The nail bed psoriasis is 
assessed by the presence of: onycholysis, oil drop (salmon patch) dyschromia, splin-
ter hemorrhages, and nail bed hyperkeratosis in each quadrant of the nail. Score 0 
means the findings are not present, Score 1 means they are present in one quadrant 
of the nail, Score 2 if present in two quadrants of a nail, 3 if present in three quad-
rants of a nail, and 4 if present in four quadrants of a nail. Each nail has a matrix 
score (0–4) and a nail bed score (0–4), and the total nail score is the sum of those 
two individual scores (0–8). The sum of the total score of all involved fingernails is 
the total NAPSI score of the psoriasis patient [104]. 

5.2 Assessment of psoriasis arthritis 

Accurate and reliable methods are needed to measure disease activity, progres-
sion, and change with therapy in psoriatic arthritis (PsA). Some evaluation tools 
have been developed specifically for PsA, while others were borrowed and adapted 
from the fields of rheumatoid arthritis, ankylosing spondylitis, and psoriasis. Key 
domains of interest for psoriasis arthritis assessment are joints, skin, enthesitis, 
dactylitis, spine, joint damage evaluated from the radiological, quality of life and 
functioning point of view. In 2007, the GRAPPA-OMERACT achieved consensus 
on 6 core domains that should be assessed in trials on subjects with PsA (peripheral 
joint activity, skin activity, pain, patient global assessment (PGA), physical function, 
and health-related quality of life) and other important but non mandatory domains 
(spinal disease, dactylitis, enthesitis, fatigue, nail disease, radiography, physician 
global assessment, and acute-phase reactants). Most of the clinical trials have used: 
the ACR scoring system, VAS scores of patient pain, patient global, physician global, 
the Health Assessment Questionnaire (HAQ ), and acute phase reactant, C-reactive 
protein (CRP) or erythrocyte sedimentation rate (ESR) [104, 105]. 

A PsA specific response index was developed and then improved and renamed 
as PsA specific response criteria PsARC. Two of the following were needed to 
achieve response in a psoriatic arthritis patient: a joint count and no worsening of 
any measure (tender or swollen joint count improvement of at least 30%, patient 
global improvement by one point on a five point Likert scale, or physician global 
improvement on the same scale). 

Unlike the ACR criteria (only measuring change in disease activity), the DAS 
evaluation was useful in determining the current amount of disease activity. as well 
as the change of disease activity with therapy in RA. The original DAS used the 
Ritchie Articular Index (RAI), swollen joint count (SJC), ESR, and general health 
status (GH) (VAS) [106, 107]. 

5.3 Psychological assessment 

Latest literature data report that psoriatic patients have a higher incidence of 
depression, anxiety, low self-esteem and social withdraw or isolation. Depression 
affects a high percentage of psoriasis patients and leads to chronic fatigue, loss of 
interest in life and everyday activities, appetite changes, sleep disturbances and 
negative coping mechanisms (use of alcohol and/or drugs, self-harm or other 
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high-risk behavior). Psoriasis patients may also face feelings of guilt, shame, 
embarrassment or helplessness and stress (which can trigger flares of psoriasis). 
Sexual dysfunction may occur due to self-consciousness or painful lesions, which 
can also interface with activities of daily living, including dressing, bathing and 
sleeping. Psoriasis determines a negative impact on the patient’s family function-
ing, including financial hardship and degeneration of patient–family relationships. 
It may also generate decreased vocational opportunities due to discrimination or 
perceived restrictions on career choices, which can lead to employment and eco-
nomic difficulties. According to a national survey performed in USA on patients 
with severe forms of psoriasis: 20% said that their psoriasis contributed towards the 
loss of a job or resignation; 25% believed that their psoriasis has caused an intimate 
relationship to end; 43% said psoriasis had prevented them from making new 
friends; 83% expressed dissatisfaction with their current treatment [108]. 

Even if the dermatological condition can improve under treatment, the emo-
tional problems may persist or aggravate in some patients. Suicidal ideation, 
occurred in up to 10% of psoriasis patients. A significant number of psoriasis 
patients reported a negative mental and physical impact that is similar to cancer, 
hypertension, heart disease, depression and diabetes. 

The negative impact of psoriasis can be measured by using the following instru-
ments: Dermatological Quality of Life Index (DQLI), Psoriasis Disability Index 
(PDI), The Family Psoriasis Index (PFI-14) questionnaire, the Health-Related 
Quality of Life (HRQoL) or SkinDex 29 or 17 [108]. 

6. Other laboratory studies 

Laboratory studies and findings for psoriasis patients may include the following: 
test for rheumatoid factor (RF) (usually negative result), erythrocyte sedimen-

tation rate (usually normal, except in pustular and erythrodermic psoriasis), uric 
acid level (may be elevated especially in pustular psoriasis, causing confusion with 
gout in psoriatic arthritis). If fluid is collected from the pustules, the results will 
indicate a sterile fluid with neutrophil infiltrate. Fungal studies can be performed, 
especially important in cases of hand and foot psoriasis that seem to be worsening 
with the use of topical steroids. 

If starting systemic therapies such as immunological inhibitors, consider obtain-
ing baseline laboratory studies in pretreatment and when indicated by medical his-
tory or physical examination findings (usually every 2–5 months): blood count (Hb, 
Htc, leucocytes, platelets, differential blood count), CRP, liver enzymes (ALT, AST, 
AP, γGT), serum creatinine/eGFR, urine status (including urine pregnancy test in 
females), as for hepatitis B, C, tuberculosis and HIV testing, they are optional only 
in some cases. Further specific testing may be required according to clinical signs, 
risk, and exposure. 

7. Evaluation algorithm regarding treatment 

There are three different algorithms regarding the evaluation of psoriasis 
patients related to treatment: pre-treatment, during-treatment and post-treatment. 

Pre-treatment evaluation indications include: medical history (also checking 
for comedication) and physical examination with the objective assessment of the 
disease with specific scales (PASI/PGA, DLQI, etc.), performing laboratory controls 
(pregnancy test included), checking for skin cancer, evidence of active and chronic 
infection (exclusion of tuberculosis), checking for hypersensitivity, metabolic, 
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gastrointestinal and renal disorders, underweight or depression, check for contra-
ception and breastfeeding, need of vaccines. 

During treatment evaluation indications include: medical history and physical 
examination (focusing on malignancies, infections, contraception, depression, 
anxiety) including the objective assessment of the disease with specific scales 
(PASI/PGA, DLQI, etc.), performing laboratory controls only when indicated on 
medical history or physical examination (tuberculosis testing included). 

Post-treatment evaluation indications: discussing contraception (which can be 
pursued at least 20 weeks after discontinuation of biological treatment), continuing 
follow-up focusing on malignancies, infections, etc. 

8. Conclusion 

As a conclusion, care for psoriasis patients require more than the management of 
the skin lesions and of the joint involvement. The complexity of the disease requires 
a holistic approach of the patient, performed with utmost attention. Screening 
at regular intervals for associated diseases and prevention of comedication 
interactions, as well as recognition and avoidance of trigger factors, are essential. 
Psychosocial interventions, such as patient education and psychological treatment, 
may be needed in psoriasis management. 
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Chapter 3

The Etiology, Pathophysiology,
Differential Diagnosis, Clinical
Findings, and Treatment of Nail 
Psoriasis
Yesim Akpinar Kara

Abstract

Psoriasis is an inflammatory and erythematous scaly disease that involves the
skin, joints, and nails. Its prevalence is 1–3%. The incidence of nail involvement in
psoriasis patient ranged between 15 and 69%. Nail psoriasis is an important problem
affecting patients both functionally and psychologically. Patients with nail psoriasis
can develop a wide variety of nail changes, such as pitting, onycholysis, subungual
hyperkeratosis, nail discoloration, crumbling and leukonychia, oil spots, and
splinter hemorrhages. Nail psoriasis is also strongly associated with psoriatic arthri-
tis. It has been estimated that 80–90% of patients with psoriatic arthritis develop
nail involvement. Dermoscopy can be useful in the evaluation of psoriatic nail when
there are no typical clinical features. Dermoscopic findings vary depending on the
affected area of the nail. Capillaroscopy and confocal microscopy help in the diagno-
sis. Treatment of the disease includes avoidance of trauma to the nails and different
therapeutic approaches with topical, intralesional injections and systemic agents.

Keywords: nail psoriasis, etiology, diagnosis, treatment

1. Introduction

Psoriasis is a common skin disease characterized by inflammation and a chronic
course with exacerbation and remission episodes. The worldwide prevalence is
approximately 1–2% [1]. The most common involvement of the nail is encountered 
in psoriasis among all skin diseases. The nail changes may be accompanied by the
skin lesions, but in some patients they occur alone. Regarding the literature, the
prevalence of the nail involvement is between 10 and 83% [2]. Isolated nail involve-
ment is observed only in 1–5% of all psoriatic patients [2, 3]. There is no difference
between the genders considering the prevalence of the nail involvement. The inci-
dence of the nail involvement in children is between 7 and 17%. The cutaneous pso-
riasis has usually a more severe course in patients with the nail involvement [1]. The
changes affecting the nails are encountered in 90% of the psoriatic patients during 
their lifetime. The prevalence of the nail psoriasis is higher in patients with psoriatic
arthritis. The nail involvement is between 75 and 86% in patients with arthropathic
psoriasis [4]. It was reported that nail psoriasis is more common in hands compared 
to the feet. The nail involvement in psoriasis is concomitant with insertion points of
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tendons and ligament inflammation. Several studies focused on the co-occurrence 
of nail involvement, and psoriatic arthritis confirmed the anatomical connection 
between the nail matrix and the enthesis of the distal interphalangeal (DIP) joint 
extensor. In the light of these observations, it is believed that the nail lesions are 
caused by a reaction, which is developing as a reaction to the abnormal tissue stress 
and inflammation in the nail-joint region, and not as an autoimmune response [5]. 
Gupta et al. investigated the toenails of 561 psoriatic patients and determined nail 
disorders in 47% of them [6]. Larsen et al. determined nail changes in 82.3% of 79 
psoriatic patients and Salmon et al. in 78.3% of 106 psoriatic patients [7, 2]. The nail 
lesions emerge usually 10 years later than the skin lesions. This explains why nail 
psoriasis is less common in children. 

2. Etiology and pathogenesis 

The pathophysiology of nail psoriasis was first described by Nardo Zaias in 1969 
[1]. The etiology of psoriasis is not fully elucidated yet. The genetic susceptibility 
may play a role, but also environmental factors, drugs, infections, trauma, and 
psychogenic factors may trigger the disease. 

2.1 Genetic factors 

The role of genetic factors has been a matter of research in the past decades. 
In his study, Lomholt demonstrated the presence of psoriasis at least in one of the 
first- and second-degree relatives of 91% of the psoriatic patients [4]. 

Genome-wide association studies have identified nine chromosomal loci 
(PSORS1 through PSORS9) that can be linked to psoriasis. Human leukocyte antigen 
(HLA)-Cw6, involved in antigen presentation, seems to be a susceptible allele located 
on PSORS1. HLA-CW6 allele is directly associated with the genetic base of the dis-
ease, and it is a major region leading the immunopathogenetic model. The HLA-CW 
602 allele, which is localized in this locus, has a significant co-occurrence pattern 
with psoriasis. Other candidate genes, which may be related to psoriasis, are HLA-C, 
corneodesmosin, and HCR. Studies showed a co-occurrence with PSORS1 gene on 
the chromosome 6p12. However, HLA-C seems to be a gene marker rather than an 
etiological factor. In cases, in which there is a co-occurrence with HLA antigens, the 
rates of the nail involvement and arthritis are higher than the other types [8]. 

2.2 Immunologic factors 

The tissue reaction seen in psoriasis involves a complex immunological reaction, 
which ends up with epidermal hyperproliferation along with severe inflammation 
and abnormal keratinocyte differentiation. The activation of the keratinocytes and 
dendritic cells follows particularly the activation of the T cells, which migrate to 
the skin. Certain functional T-cell subpopulations like Th1 and Th17 emerge under 
the influence of some cytokines like interleukin (IL)-12 and IL-23. These media-
tors stimulate the secretion of pro-inflammatory cytokines like the tumor necrosis 
factor-alpha (TNF-α), IL-17, IL-20, and IL-22. The secretion of the adhesion 
molecules and other mediators aggravates the inflammatory process in psoriasis. 
As a result of this cascade, neutrophil migration emerges, which ends up with the 
development of the epidermal microabscess. The increase of the proliferative activ-
ity and the abnormal maturation of the keratinocytes lead to hyperparakeratosis, 
which is characteristic for psoriasis. Studies showed that TNF-α, nuclear factor 
kappa B, IL-6, and IL-8 were increased in the affected nail tissue [8, 9]. 
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It is believed that certain fungal infections like Candida albicans and some 
other bacterial infections play a role in the exacerbation of psoriasis. Thereby, the 
systemic inflammation is triggered by the extensive expression of the inflamma-
tory cytokines. Candida stimulates the superantigen production and the cytokine 
secretion, which initiates the psoriatic process as a result of the non-specific T-cell 
activation [10]. 

2.2.1 Predisposition factors 

The factors affecting the onset and the exacerbations of the disease vary from 
person to person. Trauma is among the factors, which trigger psoriasis. These 
factors are radiation (UV, X-ray), dermabrasion, burns, tattoos, vaccines, and 
inflammatory skin diseases [11]. It is well-known for a long time that infections may 
trigger and exacerbate psoriasis. Particularly, group A beta-hemolytic streptococci, 
Staphylococcus aureus, and Candida albicans are the most common microorganisms 
[12, 13]. Pregnancy may decrease the activity of the disease. Chronic plaque psoriasis 
is the most commonly worsening form of psoriasis during the pregnancy. It was also 
reported that psoriatic arthritis is aggravated during pregnancy [14]. Regarding the 
environmental factors, emotional disturbances are the most commonly blamed fac-
tor. Stress, anxiety, and depression may be the triggering factor for psoriasis. Stress 
can play a role not only at the onset of the disease but also in exacerbations [15]. 

Drugs currently known for affecting psoriasis are the following: beta-adrenergic 
receptor blockers, non-steroidal anti-inflammatory drugs, angiotensin-converting 
enzyme inhibitors, tetracyclines, lithium, and interferons. Certain topical antipso-
riatic agents like tar and anthralin may sometimes cause exacerbations in patients, 
who are in the active stage of the disease [16]. The relationship between the climatic 
features and psoriasis is well-known. In some patients, the lesions may be aggra-
vated by the sunlight [17, 18]. The relationship between psoriasis and obesity was 
first reported by Lindegard [19]. Several studies showed that obesity is a risk factor 
for psoriasis. The demonstration of the pro-inflammatory character of obesity and 
the action of the adipose tissue like an endocrine and immune organ explained its 
role in psoriasis. Weight loss and diet restriction decrease TNF-α and IL-6 con-
centrations and consequently decrease the oxidative stress. It was reported that 
high-calorie diets and some foods that contain PUFA, such as nuts and fish, increase 
the severity and incidence of psoriasis. Therefore, it is believed that low-calorie 
diets may contribute to the remission of the disease [19]. Some studies reported that 
particularly smoking and alcohol had a correlation with psoriasis [12]. 

2.3 The components of the nail unity 

The nail folds are soft tissue structures that protect the lateral and proximal 
edges of the nail plate. The nail originates from the matrix and is attached to the 
nail bed and ends up with a free margin at the distal side. The term “nail units” 
comprises all nail structures and involves nail fold, eponychium, paronychium, 
hyponychium, nail bed, and nail plate with proximal and lateral nail folds and soft 
tissue structures [20–23]. 

3. Pathophysiology 

The main findings of the nail psoriasis are pitting, onycholysis, thickening of 
the nail plate, oil-drop discoloration on the nail bed, transverse ridges, Beau’s lines, 
splinter hemorrhages, subungual hyperkeratosis, and psoriatic paronychia [24]. 
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The histopathological features of the nail psoriasis are neutrophilic inflamma-
tion, psoriasiform hyperplasia, and dilated and inflamed capillaries. The granular 
layer of the hyponychium disappears in the psoriatic nail, and a granular layer 
emerges in the nail matrix and nail bed. The hyperkeratosis is usually mild or 
moderate. Spongiosis is common. Parakeratosis foci may emerge on the dorsal, 
medial, or ventral segments of the nail plate and may cause pitting, leukonychia, 
and onycholysis. Before the histopathological diagnosis of the nail psoriasis, a 
differential diagnosis regarding onychomycosis with the help of the Periodic acid 
Schiff stain is recommended [25]. 

In the finger nail psoriasis, the findings by order of frequency are pitting, red-oily 
spots, onycholysis, subungual hyperkeratosis, and splinter hemorrhage. In the toenail 
psoriasis, the common findings are subungual hyperkeratosis and diffuse yellow-
brown discoloration in the nail plate, onycholysis, and splinter hemorrhage [26, 27]. 

3.1 The characteristics of the nail psoriasis 

Matrix: Punctate depressions on the nail surface due to abnormal keratinization of 
the nail plate. Pitting occurs as a result of the parakeratosis in the superficial matrix. It 
is encountered also in other diseases affecting the matrix keratinization of the proxi-
mal nail (e.g., alopecia areata, eczema). The white-opaque appearance of the paraker-
atotic cells in the distal and medial segment of the matrix in the shape of a transverse 
band is called leukonychia. Red spots in the lunula a sign of the active distal matrix 
psoriasis and emerge a result of the vasodilatation and thinning of the suprapapillary 
plate. The involvement of the proximal nail matrix causes lesions such as transverse 
striations on the surface of the nail plate, longitudinal grooves, and superficial pitting. 
Beau’s lines are common in the acute erythrodermic psoriasis [1, 28]. 

Nail Bed: The psoriatic plaques in the distal matrix and nail bed are called oil-
drop spots (salmon spots). It emerges with the serum and debris migration to this 
region as a result of the local detachment of the nail plate from the nail bed. This 
finding is rare in other diseases except for psoriasis, and it is useful in the diagnosis 
of the psoriatic nail. Following the extension of the salmon spot to the hyponych-
ium, parakeratosis resolves, and psoriatic onycholysis develops [28]. 

Splinter hemorrhages develop as a result of the erythrocyte extravasation from 
the dermal ridges located between the epidermis and the nail plate. This finding is 
similar to the Auspitz phenomenon in the skin. The “Auspitz sign” refers to the bleed-
ing that can occur when the surface of a scaling rash has been removed. Onycholysis 
is defined as the detachment of the nail plate from the nail bed. The detachment area 
has a whitish appearance due to the air accumulation. The onycholytic area can be 
distinguished from the normal nail with its erythematous appearance. Onycholysis 
and subungual hyperkeratosis are predictors of the hyponychium psoriasis [26]. 
Pustular psoriasis in the nail bed and nail folds, nail loss (anonychia), onychomade-
sis, and absence of the nail growth are other findings in the psoriatic nail [20]. 

Psoriasis in the proximal nail fold: The cuticle is damaged, and there is a typical 
appearance of the chronic paronychia along with the erythema, squam, and edema 
in the proximal nail fold. Hyponychium involvement causes subungual hyperkera-
tosis and onycholysis [29]. 

4. Grading and scoring of psoriatic nail 

Several numeric scales were developed to determine the numeric equivalent of the 
response to the treatment of psoriasis. These numeric scales enable an easier follow-up 
of the disease and of the response to the treatment. The Nail Psoriasis Severity Index 
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(NAPSI) is a scoring system developed by Riche and Scher in 2003 [30]. According 
to this system, the nail matrix findings (pitting, leukonychia, red spots in lunula, 
increased friability of the nail plate) and the nail bed findings (onycholysis, splinter 
hemorrhage, oil drop, and nail bed hyperkeratosis) are scored as follows: If any of 
these signs is present in all four quadrants, a score of 4 is given. A score of 0 represents 
no signs in any quadrant. Each nail is evaluated for a matrix and a nail bed score of 
0–4. They are combined to yield a maximal score of 0–8 for each nail. [26] After the 
scoring is completed, the sum of the scores is recorded as the NAPSI score. The NAPSI 
scores calculated for each nail are summed up to find the total NAPSI score. The single 
nail score can be between 0 and 8 and the total score between 0 and 160. Regarding 
the Cannavo’s scoring system, the nail findings are scored between 0 and 3, and the 
scoring is done according to the presence or absence of the findings [31]. 

The modified NAPSI, which is described by Parrish et al., is based on the scoring 
of the common findings [32]. The scoring is done between 0 and 3 according to the 
number of pitting. The modified NAPSI score for 1 finger can be between 0 and 14 
and for 10 fingers between 0 and 140 [33]. 

5. Diagnosis 

As the nail involvement pursues skin psoriasis, its diagnosis is rather easy. 
However, 5% of the cases are isolated nail psoriasis, and the diagnosis may become 
difficult. Like in the skin, biopsy has a diagnostic value. Biopsy sampling should be 
taken from the proximal segment, and it should enclose partly the subungual soft 
tissue to detect the matrix involvement [34]. 

Except for biopsy, dermoscopy, and videodermoscopy may support the clini-
cal findings and thus the diagnosis. Videodermoscopy provides a 1000x higher 
magnification compared to the dermoscopy, and the images can be examined 
on a monitor. It is beneficial particularly for the observation of the capillaries in 
the hyponychium. The capillaroscopy is used to determine the dilated capillaries 
in the proximal nail fold. The vascular structures may be better visualized with 
the confocal microscopy. High-frequency ultrasonography (USG) can be useful 
only if performed by experienced hands. The increase in the blood flow and the 
thickening of the nail bed can be determined with the Doppler USG. The opti-
cal coherence tomography is a noninvasive imaging method and has a relatively 
higher resolution and thus is effective in the detection of the changes in the nail 
plate and vessels [35]. 

6. Differential diagnosis 

The nail psoriasis is usually diagnosed with the help of the clinical findings. 
The differential diagnosis between nail psoriasis and other diseases, which causes 
nail dystrophy (e.g., onychomycosis), can be done with biopsy and histopathologi-
cal examination. Klaassen et al. reported that the prevalence of onychomycosis is 
higher in psoriatic patients compared to the patients without psoriasis [36]. 

Several diseases affecting nails can be confused with the psoriatic nail. 
Following conditions should be considered during the differential diagnosis: 
trauma, onychomycosis, pityriasis rubra pilaris, palmoplantar keratoderma, chronic 
venous stasis, many drugs, alopecia areata, eczema, lichen planus, Darier disease, 
pachyonychia congenita, and Hailey-Hailey disease [37]. 

Besides, toenail dystrophy is particularly more common in elderly people. 
Peripheral artery disease, chronic venous stasis, peripheral neuropathy, and certain 
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drugs (beta-blockers, lithium, interferon-α) should also be considered during the 
differential diagnosis [38]. 

Pitting, which can be encountered in alopecia areata, lichen planus, and eczema, 
is one of the most common nail findings in psoriasis, and it is relatively more deep-
seated in psoriasis compared to other diseases. The dorsal pterygium and longitudi-
nal fissures are rather typical findings in lichen planus [38]. 

Onycholysis, which is another typical finding in the nail psoriasis, emerges first 
in the distal segment of the nail and extends in time to the proximal segment. This 
finding can be encountered also in nail traumas, fungal infections, and thyroid 
disorders [39]. 

Beau’s lines characterized by the transverse lines on the nail can emerge in 
Raynaud’s disease as a result of the exposure to the cold [40]. 

As the splinter hemorrhages, which progress with linear spotlike bleedings, 
can also emerge in vasculitis, bacterial endocarditis, and traumas. Therefore, they 
should be considered during the differential diagnosis [1]. 

7. Treatment 

Regarding the treatment of nail psoriasis, the protection of the nail from 
the external physical and chemical factors is critical. Manicure and pedicure 
should be avoided due to the risk of the Köbner reaction. Candida infections are 
more common compared to the dermatophyte infections in the psoriatic nails. 
Onychomycosis, which may accompany nail psoriasis, should be diagnosed and 
treated before starting the psoriasis treatment [41]. 

As nail is a slow-growing cutaneous appendage, a long-term treatment should be 
considered in the nail psoriasis. The outcome of any treatment cannot be evaluated 
before 3–6 months, and the achievement of a maximum therapeutic success can 
be evaluated only after 1 year or longer [42]. There are various alternatives for the 
treatment. The decision on a treatment method depends on several factors such as 
the severity of the nail involvement and its effects on the quality of life, presence of 
other skin lesions, presence of psoriatic arthritis, comorbidities, occupation, age, 
patient’s preferences, potential risks, and cost. 

7.1 Topical treatments 

Although the nail psoriasis is usually resistant to the topical treatments, it 
should be the first choice if the skin is also involved. As the applied drug can hardly 
penetrate into the matrix in the presence of subungual hyperkeratosis and pitting, 
resistance to the treatment is the rule. Nevertheless, at least a 3-month application is 
needed to observe the effect of the topical antipsoriatic agent [43]. 

7.1.1 Corticosteroids 

The most common treatment agents in the nail psoriasis are the topical cortico-
steroids. If the matrix and nail bed are involved, high-potency topical steroids are 
applied once or twice a day to the nail plate and proximal nail fold. All high-potency 
steroids may cause atrophy and hyperpigmentation if they come into contact with 
the skin during the treatment [44]. In the recent years, studies showed that topical 
opaque nail polish formulations, which contain 8% clobetasol propionate, were 
more effective than the steroids. It was reported that this product, which was safe, 
effective, and easily applicable due to the cosmetic formulation, did not cause 
periungual skin atrophy like topical cream forms [45, 46]. 
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7.1.2 Calcipotriol 

Topical calcipotriol is used in the treatment of the chronic plaque psoriasis. It 
is effective on the thickening of the nail plate and subungual hyperkeratosis. Main 
side effects are local skin irritations. Vitamin D3 and its analogs are well established 
in the therapy of psoriasis vulgaris [47]. 

7.1.3 5-Fluorouracil (5-FU) 

One study conducted on subject groups showed that topical 5-FU solutions with 
20% urea were effective on pitting, subungual hyperkeratosis, and oil-drop appear-
ance [48]. 

7.1.4 Cyclosporine 

It is a calcineurin inhibitor, and cyclosporine is good effect on psoriasis. 
Although topical use of cyclosporine in nail psoriasis has been discussed, only 
limited success could be achieved with 10% oily preparations [49]. 

7.1.5 Anthralin 

Anthralin is an effective treatment of skin lesions in psoriasis. In one uncon-
trolled study, anthralin in a Vaseline-containing ointment was applied to 20 pso-
riasis patients with nail involvement. Therapy was applied to the affected nail bed 
once daily, and 60% of the patients showed good improvement of onycholysis. The 
most important complication of this treatment is pigmentation [50]. 

7.1.6 Tazarotene 

Tazarotene is a synthetic retinoid with anti-inflammatory and antiproliferative 
actions on keratinocytes. Gel formulations of 0.1% tazarotene were used in the topical 
treatment of the nail psoriasis, and varying results were achieved. It may cause certain 
side effects like erythema and burning sensation in the periungual region [51]. 

7.2 Intralesional treatments 

The perilesional injections constitute another form of the local treatment 
(Figure 1). During this treatment, a maximum efficacy is obtained with a minimum 
dose of the drug, which is applied into the lesion. Intralesional injections of cortico-
steroids are the most common method. As injections into the matrix and under the 
nail bed are painful, local anesthesia is necessary. A proximal finger block or hand 
and wrist block can be preferred. Cold application to the proximal nail fold before 
the injection may reduce the pain. The injection is usually done with a 30G needle. 
0.05–0.1 triamcinolone acetonide suspension is injected into both sides of the 
proximal nail fold monthly for 6 months. This treatment is most effective on salmon 
spots and subungual hyperkeratosis [52]. Possible complications of this treatment 
are subungual hematoma, transient nail dystrophy, atrophy of the terminal phalanx 
bone, extensor tendon rupture, and epidermoid inclusion cysts [53]. 

In nail psoriasis, methotrexate (MTX) and cyclosporine may be applied to 
the proximal fold with an intralesional injection technique. In patients with nail 
psoriasis, who had pitting and subungual hyperkeratosis on a single nail, Sarıcaoğlu 
et al. applied 2.5 mg MTX to two lateral points of the proximal fold once weekly 
for 6 weeks and observed no recurrence during the 2-year follow-up period [54]. 
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Figure 1. 
(a) Subungual hyperkeratosis with pitting in fingernails before the MTX intramatricial injection. (b) Improvement 
of nail dystrophy was observed after 6 months of follow-up. 

Mittal et al. conducted a study on 20 patients with nail psoriasis and compared the 
efficacy of intramatricial triamcinolone acetonide, methotrexate, and cyclosporine 
injections and found out that methotrexate and corticosteroid had comparable 
efficacies. They also reported that the side effects of MTX were less frequently and 
cyclosporine was less effective and caused pain, which lasted a couple of days [55]. 

7.3 Phototherapy and photochemotherapy 

The combination of oral psoralen and UVA, which is also called PUVA is a 
photochemotherapy method. It was reported that it provided successful results in 
patients with nail bed involvement, which ended up with onycholysis and salmon 
patches. However, it was also stated that it was not effective on pitting, which is an 
indicator of matrix involvement. Marx and Scher conducted a study on ten patients 
and showed that PUVA improved all nail lesions except pitting in 95% of the 
patients [56]. Except for oral psoralen, local PUVA treatment with the topical 1% 
8-methoxypsoralen is an alternative for the treatment of the psoriatic nail [57]. As 
the penetration of the narrow band UVB is rather superficial, it is not an effective 
option for the palmoplantar psoriasis lesions and nail involvement [58]. 

7.4 Ionizing radiations 

Superficial radiotherapy is the application of the electromagnetic radiation on 
the skin surface. It is rarely used in the treatment of psoriatic nail. It was reported 
in one study that it decreased the nail thickness in the patients with subungual 
hyperkeratosis [59]. Grenz rays and electron beam therapy are low-voltage radiation 
treatments, which do not penetrate the subdermal structures. In patients older than 
30 years, Grenz rays [maximum 10Gy (1000 rad)] to each area can be applied. If it 
is applied to healthy areas and surrounding skin, it may cause hyperpigmentation 
and malignant skin tumors in the late stage [60]. 
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7.5 Laser therapy 

As angiogenesis is considered as a pathogenetic factor for psoriasis, pulsed-dye 
laser (PDL) was used in several studies to treat nail psoriasis. The target of the laser 
therapy is the matrix and the dilated capillaries in the nail bed. A PDL laser at wave-
length 595 nm and with a spot size of 7 mm was usually preferred. It was observed 
that the pain increased along with the pulse duration [61]. 

7.6 Systemic therapies 

Several systemic agents are used for the treatment of the nail psoriasis. The most 
commonly used drugs are MTX, retinoids, and cyclosporine. However, they are 
usually preferred in patients with severe dermal and articular involvement. They 
are not the first choice for psoriasis, which affects only nails. 

7.6.1 Retinoids 

Acitretin is effective on the thickening of the nail plate, subungual hyperkera-
tosis, Hallopeau acrodermatitis, and the nail involvement in pustular psoriasis. 
Its usual dose is 0.5–1 mg/kg/day. Although etretinate decreases significantly the 
thickening of the nails, it was reported that it increased pitting and onycholysis 
[43, 62]. 

7.6.2 Methotrexate 

Methotrexate (MTX), which is an antimetabolite agent, slows down the nail 
growth and therefore delays the healing process in the nail lesions. Intralesional 
MTX injections are preferred to the oral administration due to the side effects like 
hepatotoxicity and pancytopenia, and studies reported improvement in the affected 
nail with intralesional injections [54, 55]. MTX is used in the Hallopeau acroder-
matitis and the affected nails in pustular psoriasis, which is resistant to the topical 
treatments [49]. 

7.6.3 Cyclosporine 

The calcineurin inhibitor cyclosporine A is another systemic antipsoriatic agent 
and has powerful immunosuppressive activity. Its positive effect on cutaneous 
psoriasis and nail psoriasis was clearly demonstrated in both uncontrolled and 
comparative studies [63]. Its recommended dose is 3–5 mg/kg. Cyclosporine A 
treatment is limited to 6–12 months due to the potential of serious side effects such 
as kidney function disorder and arterial hypertension. 

Fumaric acid esters can also be used in the treatment of psoriasis. Its efficacy on 
the affected nails was demonstrated in a case report [64]. 

Leflunomide is an antirheumatic agent effective in psoriatic arthritis. It was also 
reported that it is effective in nail psoriasis [65]. 

Apremilast is an oral phosphodiesterase-4 inhibitor, which decreases the expres-
sion of various pro-inflammatory mediators. Its mechanism of action is related 
rather to anti-inflammatory activity than the immunosuppressive activity. It has a 
preferable side effect profile [66]. Studies reported that it provided improvement in 
the skin and nail psoriasis after a 32-month treatment [67]. 

Tofacitinib is an oral Janus kinase inhibitor, which exhibits its effects through the 
JAK–STAT pathway. It was demonstrated that it was effective on the nail lesions of 
psoriasis and alopecia areata [68]. 
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7.7 Biologic therapy 

As there are only a limited number of studies focused on the use of biologic 
agents in the nail psoriasis, experience about their efficacy is limited. The number 
of the studies focused on the use of the biologic agents in the treatment of psoriatic 
nails will increase depending on their increasing use in psoriasis and psoriatic 
arthritis. In the studies, which compared the biologic agents with the conventional 
systemic drugs, it was shown that the efficacy of the biologic agents was lower and 
the improvement in the NAPSI score started approximately after 47 months [69]. 
Their high cost is another factor, which limits their usage. 

Infliximab is a mouse-derived chimeric monoclonal antibody, which antago-
nizes membrane-bound and soluble TNF-α, and it is the most fast-acting TNF-α 
inhibitor. The recommended dose is 5 mg/kg IV at 0, 2, and 6 weeks and thereafter 
once every 8 weeks. In a study conducted on 38 patients, who had nail psoriasis, an 
almost complete improvement was achieved after 38 weeks [70]. 

Adalimumab is a human monoclonal IgG1 antibody against TNF-α. It has a 
similar mechanism of action to infliximab, but it does not increase the incidence of 
onychomycosis like infliximab. Van den Bosch et al. reported a 20% improvement in 
the NAPSI score with a dose of 40 mg/week after 20 weeks [71]. 

Etanercept blocks TNF-α depending on the fusion between the Fc portion of the 
IgG1 antibody and TNF receptor. In a randomized study, 564 patients with moder-
ate psoriasis and nail involvement were treated with etanercept, and the NAPSI 
score decreased about 51% after 54 weeks [72]. 

The new-generation biologic agents inhibit interleukins, which affect the psori-
atic process. However, their immunosuppressive efficacy is weaker than the TNF- α 
inhibitors. The IL-17 inhibitors secukinumab, ixekizumab, and brodalumab were 
recently introduced in the therapy. Ustekinumab is a monoclonal antibody targeting 
the p40 subunit of IL-12/23. Patsatsi et al. administered 45 mg ustekinumab at the 
baseline, in the fourth week and afterwards in every 12 weeks, and reported that the 
NAPSI scored was declined from 73 to 0 after 40 weeks [73]. 

Biologic agents and interleukin inhibitors are not the first choices in the treat-
ment of the nail psoriasis due to their side effect potential. The treatment should be 
started with topical agents. The conventional systemic antipsoriatic agents should 
be administered if there is no improvement after 4–6 months with topical agents. 
The biologic agents should remain as the last choice. 

The nail psoriasis is considered as the precursor of severe inflammatory joint 
disorders, and it has a positive correlation with the joint involvement [30]. The 
presence of the joint and nail symptoms may indicate the severity of psoriasis and 
affect the management of the disease. Therefore, in order to prevent the progres-
sive joint damage, the nail findings should be considered as the early symptoms of 
psoriatic arthritis especially in patients with skin psoriasis. 

8. Conclusion 

Psoriasis vulgaris is an inflammatory skin disease involving the skin, nails, 
and joints. Nail changes are frequent in psoriasis and being found in up to 60% of 
patients. Patients with nail psoriasis can develop a wide variety of nail changes, 
such as pitting, onycholysis, subungual hyperkeratosis, and splinter hemorrhages. 
Nail psoriasis is also strongly associated with psoriatic arthritis. Nail psoriasis 
results from psoriatic inflammation involving the nail matrix or nail bed. As the 
nail involvement pursues skin psoriasis, its diagnosis is rather easy. However, 5% 
of the cases are isolated nail psoriasis, and the diagnosis may become difficult. 
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Onychomycosis should be distinguished from nail psoriasis in the differential 
diagnosis. The decision on a treatment method depends on several factors and the 
severity of nail psoriasis. 
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Treatment of Geographic Tongue 
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Abstract 

Psoriasis is an autoimmune inflammatory skin disease associated with an oral 
condition called benign migratory glossitis (geographical tongue). A series of 
light/laser with different mechanisms of action has been widely used in the last 
decades to treat skin psoriasis lesions. For this, the effects of phototherapy require 
the correct indication of the sources and parameters of light/laser in the manage-
ment of different psoriatic lesions. The objective of this chapter is to update clinical 
knowledge on how to select light/laser sources and individual therapeutic regimens 
in benign migratory glossitis. 

Keywords: psoriasis, glossitis, benign migratory, therapeutics, phototherapy, lasers 

1. Introduction 

Benign migratory glossitis is a pathological condition referred to in literature as 
geographic tongue, annulus migrans, erythema migrans, benign wandering glossi-
tis, exfoliatio areata linguae, or transitory benign plaque of the tongue [1–3]. It is an 
asymptomatic inflammatory disorder of unknown etiology considered as a normal 
variant rather than an injury. Many authors classify this injury as a congenital 
anomaly, an inflammatory reaction, or an oral symptom of systemic psoriasis [1, 2]. 

Geographic tongue (GT) often affects the dorsum and sometimes the lateral 
borders of the tongue. Clinically it manifests as multifocal reddish areas with asym-
metric distribution well demarcated by slightly elevated whitish edges. The ery-
thematous zones occur due to the atrophy of the filiform papillae and, consequently, 
the narrowing of the epithelium [1, 3]. 

Most cases are asymptomatic and do not require treatment. It is only necessary 
to assure the patient that it is a benign and self-limiting lesion. Symptomatic cases 
include symptoms such as burning and burning sensation that may compromise 
quality of life. However, there is no consensus in the literature regarding the best 
treatment [1, 2, 4]. 

In ancient Egypt, approximately 3500 years ago, the use of sunlight was started 
in the treatment of cutaneous diseases, being used alone or in combination with 
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some plant extract. However, sunlight on the tissues remained unexplored for a long 
time, and only after the emergence of the lasers, a new impulse was given to the 
interaction of radiation with matter, due to its properties of coherence, collimation, 
and monochromaticity. Stimulated emission was first described in 1917 by Einstein 
in a theoretical manner [5]. 

In recent years, low-level light/laser therapy (LLLT) has been widely applied in 
dermatology. 

LLLT is also called “cold laser,” which involves ultraviolet, visible, and near 
infrared with much lower energy densities than those lasers used for ablation, 
cutting, and thermally coagulating tissues. Many types of phototherapy have been 
developed and used for the treatment of psoriasis over the last few decades. In 1923, 
Goeckerman used a high-pressure mercury lamp to produce broadband artificial 
UV-B and coal tar to treat psoriasis. The treatment with energy from different types 
of light has been improved in the skin lesions of patients with psoriasis, now being 
used in the geographic tongue. Because of its ability of stronger penetration and 
potential photobiomodulation, LLLT has a promising expectation in treatment of 
GT [6–8]. 

When patients with GT were treated sequentially LLLT, there was a significant 
reduction in pain. Improvement in clinical signs is estimated in 60–100% of the 
lesions. This finding is similar with outcomes in other oral lesions regarding the 
analgesic effect of low-level laser therapy based on biostimulation [9, 10]. 

2. Psoriasis and geographic tongue 

2.1 Etiology 

Geographic tongue (GT) is a chronic oral lesion, immunologically mediated and 
with unknown etiology. It affects between 0.6 and 4.8% of the world population, 
occurring more often in children, with a slight preference for females. It is charac-
terized by serpiginous white areas around the depapillated mucosa. Remission and 
reactivation in diverse locations originated the denomination benign migratory 
glossitis [4, 11–14]. 

Psoriasis is a chronic skin-articular disease, with genetic and immunological 
basis and with great importance in clinical practice. Psoriasis occurs in approxi-
mately 1–3% of the world population, affecting white individuals of both sexes. 
Despite its unknown etiology, it is known that there is a defect in the normal 
developmental cycle of the epidermis, from a disorder in the proliferation and dif-
ferentiation of keratinocytes associated with inflammatory and vascular alterations. 
Psoriatic lesions can be localized or diffuse and affect almost the entire extent of the 
skin with an unpredictable clinical course [8, 15–17]. 

GT is the most frequent oral manifestation in patients with psoriasis. In addition 
to clinical and histological similarity, both disorders present the human leukocyte 
antigen HLA-Cw6 (HLA) as a common genetic marker. However, it is difficult to 
state that the geographic tongue represents oral psoriasis since some non-psoriatic 
patients present this oral lesion [18, 19]. 

Some authors suggest that GT may represent an early oral manifestation of pso-
riasis and have described the relationship between GT and the severity of psoriasis 
by the Psoriasis Area and Severity Index. Furthermore, fissured tongue (FT), the 
oral condition most often associated with GT, has also been indicated as a late oral 
manifestation of psoriasis. It is believed that the prevalence of oral lesions would be 
even higher if patients with psoriasis underwent a thorough oral examination. In 

56 



  
 

 
 

  
 

 

 

 

 

 
  

 
 

 
   

 

 

 

 

  

 

 
 

 
 

 
 

  
 

The Use of Phototherapy in Treatment of Geographic Tongue in Patients with Psoriasis 
DOI: http://dx.doi.org/10.5772/intechopen.85453 

addition, there are few studies with histological and genetic analyses on lesions of 
geographic tongue and its relation with psoriasis [14, 20]. 

GT is clinically classified as active or typical, when it is demarcated by a slightly 
raised white or keratotic border or intense red, and passive, abortive, or atypical if it 
lacks that edge or disappears before the end of the process of GT formation [21]. 

The recurrence of lesions even after the various therapeutic modalities does not 
follow a typical pattern for all patients. The incidence of geographic tongue in early 
psoriasis may be an indicator of disease severity [15]. 

In cases of recurrence, it is important to initially establish the correct diagnosis 
and exclude some differential diagnoses such as candidiasis, lichen planus, erythro-
plasia, lupus erythematosus, trauma, and drug reactions. 

Some lifestyle changes such as doing physical activity, eating well, not smok-
ing, and not abusing alcoholic beverages can considerably delay the recurrence of 
episodes that do not have a definite time [22]. 

2.2 Treatment 

Treatment of GT is indicated only in symptomatic cases and often includes 
corticosteroids. However, there is no established treatment reported in literature. 
Multiple treatment modalities are resorted to, including antihistamines, anxiolyt-
ics, corticosteroids, topical anesthetics, nutritional supplements, and avoidance of 
spicy or acidic food [1, 4]. 

Laser therapy has known biological effects, such as the modulating action 
of inflammation. The ability to modulate various metabolic events through 
photophysical and biochemical processes explains the effects of this therapeutic 
modality [7]. Laser energy is absorbed only by a thin layer of adjacent tissue 
beyond the point reached by radiation. For this reason, it is recommended at the 
present time that low penetrating tissue lasers with wavelengths between 640 
and 940 nm be used and that this application be performed in a punctual way 
and the one closest to the lesion. 

This therapy is an effective, safe, and accessible treatment without incurring 
any systemic side effects, in contrast to biologic agents or other drugs. Moreover, 
phototherapy can be combined with biologic agents for the treatment of GT [6, 22]. 

Low-level light/laser therapy (LLLT) is widely used in dermatology, with effec-
tive results in the treatment of psoriasis. A preliminary study analyzed the effi-
ciency of the combination of infrared laser (830 nm) and red laser (630 nm) in the 
treatment of recalcitrant psoriasis. Because of its ability of penetrating tissues and 
its photobiomodulatory action, LLLT is a promising bet in treatment of GT [7, 8]. 

The short-term side effects of phototherapy are usually mild and self-limiting 
occurring during treatment or within the first 24 h after treatment, such as 
erythema, edema, pruritus, pain, purpura, transient petechiae, blistering, and 
crusting. Pigmentary disorder, photoaging, cataracts, and carcinogenesis are main 
long-term side effects [9]. 

The majority of lasers used to deliver low-level laser therapy are composed of a 
gaseous mixture of helium and neon gas (He-Ne lasers) that emit red light (632.8 nm) 
in the region, or the majority of them are gallium arsenide (GaAs). The LLLT wave-
length ranges from 600 to 1070 nm; however, lasers at 700–770 nm limit biochemical 
activity, although they are associated with greater penetration power [23]. Blue light 
(400–480 nm) safely improves GT lesions by reducing keratinocyte proliferative 
activity and modulating T-cell immune responses in either wavelength. Red light 
(620–770 nm) has the ability to penetrate tissues about 6 mm, stimulate mitochondrial 
activity, and reduce topical inflammation from macrophage modulation [7, 8, 24]. 
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Comparatively, the diode that emits visible red light has a lower penetra-
tion power and is more suitable for tissue repair, whereas the diode with a 
longer wavelength and therefore emitting infrared laser has a greater capacity 
for penetration, with a higher indication only for analgesia. The control of the 
exacerbation of lesions of geographic tongue, using the low-intensity lasers, can 
be explained by its effects that increase the cellular metabolism, stimulating the 
mitochondrial activity and acting as analgesics, anti-inflammatory, and repairers 
of the tongue lesion [25]. 

When this modality of therapy is compared with the He-Ne (helium-neon) and 
GaAlAs (gallium-aluminum-arsenic) lasers, the literature is still precarious and 
requires comparative long-term experimental studies, so the choice of low-intensity 
laser is safe compared to other types of lasers. 

Regarding the advantages of laser therapy in comparison to topical treatment, 
there is still a lack of long-term evidence of its effectiveness and whether there is 
any influence on the recurrence frequency of the lesions and the intensity of the 
symptoms. However, laser therapy consists of a therapeutic modality that is easy to 
perform by the skilled professional and easy to accept by the patient, being able to 
promote immediate analgesia without side effects, demonstrating a great clinical 
difference when compared to topical and/or systemic medications. 

3. Conclusion 

Finally, laser irradiation at green, red, or infrared wavelength with special 
parameters can change gene expression and release of various mediators in human 
and animal cells. While geographic tongue is a transient lesion, fissured tongue 
seems to be a permanent lesion of the tongue. Treatment of oral lesions is indicated 
only in symptomatic cases. Therefore, phototherapy will only be effective against 
geographic tongue if there is pain or burning sensation (Figure 1). 

LLLT has been also commonly used in a variety of conditions for acceleration 
of healing and relief of pain and inflammation. Its advantages of noninvasion, few 
side effects, and measurable benefits merit to be explored in the treatment of GT 
[26–28]. 

Figure 1. 
(A) Geographic tongue exhibiting white and red areas associated with fissured tongue. (B) Points of 
application of red LLLT 2 J with 1 cm of distance in all the dorsum of the tongue. (C) Partial regression after 
just one session of laser therapy. 
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Chapter 5

Skin Adverse Reactions Related 
to TNF Alpha Inhibitors: 
Classification and Therapeutic
Approach in Psoriatic Patients
Karolina Vorčáková, Tatiana Péčová, Klára Martinásková, 
Katarína Nováčeková and Juraj Péč

Abstract

Tumor necrosis factor alpha (TNF alpha) inhibitors are widely and effectively
used for inflammatory and autoimmune diseases in rheumatology, gastroenterol-
ogy, and dermatology. Adalimumab, etanercept, and infliximab are indicated for
the treatment of patients with moderate to severe chronic plaque psoriasis. This
target treatment is very effective and lead to control the most severe cases, which
were formerly fatal. Biologic treatment is strictly monitored. These large molecules, 
even with the same mechanism of action in the form of inhibiting TNF alpha, may
act differently, and they may have other adverse effects. Skin complications of anti-
TNF alpha treatment include a wide range of manifestations which can be divided 
into four groups: infections, reactions directly associated with drug administration, 
immune-mediated skin reaction, and malignancy. This chapter describes currently
available information regarding the occurrence of individual complications and 
defines possible therapeutic options in case of individual adverse reactions.

Keywords: anti-TNF alpha, adverse reactions, infection, drug-related reactions,
immune-mediated reactions, malignancy

1. Introduction

Tumor necrosis factor alpha (TNF alpha) inhibitors have been successfully used 
in the treatment of various immune-mediated inflammatory diseases since the early
1990s. In dermatology, chronic plaque psoriasis is treated by three biologics belong-
ing to the group of TNF alpha inhibitors: infliximab, adalimumab, and etanercept.

Biologic therapy offers new treatment options for psoriatic patients with high
levels of efficacy and convenience; such treatments have immunomodulatory or
immunosuppressive effects that may predispose patients to potential adverse events
[1–4]. The skin is one of the most frequently affected organs. Adverse effects of
anti-TNF alpha on the skin represent nearly 25% of all adverse effects [5, 6]. Despite
the strict observation of preclinical studies, many adverse effects were manifested 
only following the implementation of biologics in clinical practice. In 2004, a paper
on anti-TNF alpha treatment-induced psoriasis was first published [7]. Since then, 
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Tailored Treatments in Psoriatic Patients 

Skin adverse reactions 

1. Skin infections 

2. Reactions directly associated with drug administration 

3. Immune-mediated skin reactions 

4. Malignancy 

Table 1. 
Classification of skin adverse reactions. 

a whole group of so-called immune-mediated adverse effects which includes a 
large group of so-called paradoxical reactions has emerged. Likewise, new cases 
of hypersensitivity reactions continue to arise with ambiguous pathogenesis. Skin 
complications of anti-TNF alpha treatment include a wide range of manifestations 
which can be divided into four groups: skin infections, reactions related with drug 
administration, immune-mediated reactions, and malignancies (Table 1). In this 
chapter, we describe currently available information regarding the occurrence of 
individual complications and define possible therapeutic approach in the case of 
individual adverse reaction necessary for such adverse reaction to be resolved. 

2. Infections 

Early randomized and postmarketing studies proved that patients undergoing 
anti-TNF alpha therapy are at increased risk of infectious diseases namely, bacterial, 
viral, fungal, and opportunistic [8]. Data from the British and German rheumatol-
ogy registry confirm that the skin is the second most common location of serious 
infections, immediately after the respiratory system [9–11]. Besides other risk 
factors which may impact the onset on infections, combined immunosuppressive 
treatment, which increases the number of infectious complications, is regarded as 
the most significant. The majority of skin infections are nonserious adverse effects 
that go unreported in studies and registries but which nevertheless cause problems 
to patients and may have a fundamental impact on their quality of life. Infectious 
skin complications can be divided into three groups: 

• Viral infections 

• Bacterial infections 

• Fungal infections 

2.1 Viral infections 

2.1.1 Herpes infections 

Herpes infections are the most common viral complications. According to reg-
istries and article reviews, the incidence of reactivated herpes infections in patients 
on anti-TNF alpha therapy is around 1–5% [5, 12, 13]. 

2.1.1.1 Varicella-zoster virus 

Varicella-zoster virus (VZV) reactivation and occurrence of herpes zoster infec-
tion is a common serious adverse event. According to Burmester et al., the incidence of 
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herpes zoster (HZ) infection in a group of 23,458 patients treated with adalimumab in 71 
studies of dermatological, rheumatological, and gastrointestinal indications is 0.3/100 
patient-year (PY) [14]. Yet in contrast, one of the most recent publications regarding the 
long-term follow-up of psoriatic patients did not confirm the association of increased 
HZ risk in patients treated with ustekinumab, TNF alpha inhibitors, and methotrexate. 
However these authors also stated that a larger number of HZ events would be needed to 
assess the presence or absence of risk [15]. In the case of theVZV infection, early diag-
nosis and timely treatment are a precondition for the prevention of VZV complications. 
Most feared complications include meningoencephalitis, myositis, pneumonitis, hepa-
titis, and herpes zoster ophthalmicus. The most frequent complication is postherpetic 
neuralgia. Caution is required in patients on combined immunosuppressive treatment, 
in whom the disease may take a severe course. In the case of a localized infection, oral 
virostatic agents are the treatment of choice (Table 2). Disseminated herpetic 
manifestations require patient hospitalization in order to administer intravenous 
treatment. Biologic treatment is immediately suspended due to the severity of herpes 
infection. Further doses of biologics are never administered in the acute stage of the 
disease. Biologic agents are subsequently not contraindicated, and biological treatment 
may continue after the complete return of body temperature to normal and the sup-
pression of skin manifestations. PrimaryVZV infection is very dangerous in patients on 
anti-TNF alpha and may take a very complicated course. Vaccination is recommended in 
patients who failed to previously overcomeVZV, which must be administered 3 weeks 
before the initiation of biologic therapy at the latest [16]. If the patient contracts a 
primaryVZV infection, it is necessary to immediately suspend anti-TNF alpha therapy 
and initiate treatment with aciclovir 10 mg/kg every 8 h for at least 7 days (Figure 1). 
Complicated cases require diagnostic examinations. Serologic tests are most important 
for the diagnosis of previous disease and also at the acute stage. PCR, viral culture, and 
IHC or hybridization methods are more sensitive for the confirmation of a diagnosis of 
currentVZV infection or reactivation in the event of clinical uncertainty [16]. 

Infection Treatment 

HSV1, HSV2 

Mucocutaneous disease p.o. Aciclovir 400 mg 3 times a day 
p.o. Famciclovir 500 mg 2 times a day 
p.o. Valaciclovir 1000 mg 2 times a day 
Duration until complete healing of lesions occurs 

Disseminated disease i.v. Aciclovir 5–10 mg/kg every 8 h 

Prophylaxis p.o. Aciclovir 400 mg 3 times a day 
p.o. Famciclovir 500 mg 2 times a day 
p.o. Valaciclovir 1000 mg 2 times a day 
Duration at least 1–3 months 

Herpes zoster—VZV 

VZV localized Aciclovir 800 mg 5 times a day 
Brivudin 125 mg once a day 
Famciclovir 500 mg 3 times a day 
Valaciclovir 1000 mg 3 times a day 
Duration until complete healing of lesions occurs 

VZV disseminated or visceral i.v. Aciclovir 5–10 mg/kg every 8 h 
Duration until complete healing of lesions occurs, usually 7–10 days 

VZV primo infection i.v. Aciclovir 5–10 mg/kg every 8 h 
Duration until complete healing of lesions occurs, usually 7–10 days 

Table 2. 
Management of herpesvirus infections in patients on anti-TNF alpha treatment (adapted from [16, 17]). 
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Figure 1. 
Female patient treated for seropositive RA and psoriasis with combination therapy: anti-TNF alpha inhibitor, 
methylprednisolone 4 mg, and methotrexate 7.5 mg. Acute hospitalization for extensive herpes zoster in 
dermatome S2, S3 on the left (6 days after the first disease manifestations). A gynecologist was consulted on 
the first day of symptoms; on the fourth day, the patient was examined in an emergency room due to urine 
retention, with permanent catheter insertion and the initiation of oral virostatic therapy which, however, 
was ineffective. During hospitalization, the patient received 3 × 500 mg aciclovir i.v. for 10 days, followed by 
3-month prophylaxis. The disease was complicated by neuralgia and temporary defecation disorder. 

2.1.1.2 Herpes simplex virus (HSV) 

Herpes simplex virus 1 (HSV1) and herpes simplex virus 2 (HSV2) herpes infec-
tions are a relatively frequent complication which may if recurrent impact patient 
quality of life. Due to the relatively benign course of HSV infections, the majority 
are not recorded in registries—hence the limited data on incidence in patients on 
anti-TNF alpha therapy. Our experience with 1 year follow-up of skin viral infection 
in 239 psoriatic patients taking anti-TNF alpha confirms 12 cases with HSV 1 and 
HSV2 infection, which is incidence 5,0/100 PY. 

In the general population, an occurrence of more than five episodes a year is 
regarded as a recurrent HSV infection that initiates prophylactic virostatic therapy. 
Repeated or disseminated infection in patients on anti-TNF alpha therapy is an 
indication for prophylactic treatment (Table 2). In adult patients, acute primary 
infections are not encountered which may be manifested as herpetic gingivostoma-
titis. In the majority of herpes simplex labialis infections, anti-TNF alpha therapy is 
not suspended. If the disease has a more severe course, therapy is suspended until 
the suppression of skin or system manifestations [16]. HSV1 and HSV2 are only 
diagnosed in clinically unclear manifestations. 

2.1.2 Other viral infections 

The manifestation of clinical skin human papillomavirus (HPV) infection 
during anti-TNF alpha therapy is frequent. HPV and molluscum contagiosum (MC) 
viral proteins seem to interfere with the apoptotic pathway of the host cell signaled 
by TNF receptors. Anti-TNF alpha agents block TNF directly, so HPV and MC could 
develop or flare [18]. 

Clinically, HPV infection is manifested as verrucae vulgaris and condylomata 
acccuminata. When treating condylomata accuminata, we avoid topical treat-
ment with imiquimod, since this may induce the formation of psoriatic lesions or 
psoriasis-like plaque. 

2.2 Bacterial infections 

Erysipelas and cellulitis are common severe skin bacterial complications. 
Cellulitis is one of the most common infectious skin diseases that occur in the 
course of biological therapy (0.3/100 PY). The first manifestations of cellulitis and 
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erysipelas require immediate antibiotic treatment. These data have been confirmed 
not only in all patients (rheumatological, gastroenterological, and dermatologi-
cal) undergoing anti-TNF alpha therapy [14]. The early initiation of therapy may 
prevent subsequent complications. If the disease is resistant to the oral form, intra-
venous antibiotic treatment or sometimes combined therapy is initiated. In the case 
of acute manifestations of the disease, biological therapy is suspended immediately. 
After the successful treatment of an acute attack, long-term antibiotic prophylaxis 
may continue. 

As stated by Andrade et al., bacterial infections were most frequent when 
observing adverse effects in patients with inflammatory bowel disease (IBD) (732 
patients, 10-year follow-up) on anti-TNF alpha therapy, accounting for 45% of all 
infections. Most common were folliculitis in 38% of patients and abscesses in 31%. 
Psoriatic patients are likely to have less abscesses, since IBD diseases have specific 
extraintestinal manifestations and are also associated with hidradenitis suppurativa 
comorbidity which may be evaluated as folliculitis and abscesses [19]. 

2.3 Fungal infections 

Fungal infections are not as frequent as viral and bacterial infections. Likewise, 
such depend on whether the patient is on combined immunosuppression. In the 
case of opportunistic infections, association between anti-TNF alpha and oral 
candidiasis has been described but only in a very small number of cases (less than 
0.1 patient per 100/PY). Cases of esophageal candidiasis have occurred in particular 
in patients with Crohn’s disease (CD). Rare cases of aspergillosis, candida sepsis, 
and coccidioidomycosis have been reported [14]. To a large degree incidence is 
impacted by concurrent systemic corticosteroid treatment, which is not indicated 
for the treatment of psoriasis [20]. In practice we can observe cases of tinea pedis 
and onychomycosis, which are also very common in the general population; data on 
comparison of incidence with the general population are very limited. If joints are 
severely affected by psoriatic arthritis with deformation of toes, interdigital fungal 
manifestations are more common. Treatment of the fungal infection is essential in 
prevention of skin cracking, which is a portal for the entry of bacterial infections. 

Figure 2. 
Female patient treated with adalimumab, who was working as a nurse at a psychiatric department. A 
follow-up examination revealed green-brown nail color (A). Culture test findings: Pseudomonas aeruginosa ++, 
Klebsiella pneumoniae +, Kocuria kristinae ++, Candida albicans ++, Candida tropicalis +. Topical antibiotic 
treatment in combination with antimycotic therapy was initiated. (B) Condition after 6 weeks of treatment. 
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Superficial skin mycoses in patients on anti-TNF alpha therapy may be mistaken for 
psoriasis, and if such occur following anti-TNF alpha therapy, they may be mistaken 
for paradoxically induced psoriasis. In complicated cases, it is therefore necessary to 
conduct a direct microscopic and culture fungal examination (Figure 2). 

3. Reactions directly associated with therapy administration 

Reactions associated with therapy administration have a heterogeneous nature. 
Their classification and etiopathogenesis are complicated. Due to the different 
structure and properties of anti-TNF alpha preparations, reactions are described 
separately for infliximab, adalimumab, and etanercept. 

3.1 Infliximab 

Most data in literature and reactions following administration are associated 
with infliximab. Infliximab is a chimeric monoclonal antibody (murine/human) 
of immunoglobulin (Ig) G1 class anti-TNF alpha. Due to its chimeric element and 
intravenous administration, patients are premedicated prior to therapy. 

Acute reaction to infusion occurs in 10–40% of infliximab-treated patients 
and usually starts during administration or within an hour of administration of 
the biologic agent. Delayed reaction to infusion occurs in 1–14 days following 
the administration of the biologic agent and is typically associated with myalgia, 
arthralgia, headache, rash, and fatigue. In some cases, a serum sickness-like reac-
tion develops [21, 22]. According to FDA data and post-marketing surveillance, this 
reaction occurs in 2% patients. 

Acute reactions can be divided into mild, moderate, and severe. Mild and 
moderate reactions may be dealt with by slowing the infusion rate or momentary 
interruption or infusion, with symptoms spontaneously resolving. Clinical mani-
festation is accompanied by headache, itching, nausea, and erythema [21, 22]. 

Severe forms of acute reactions are described in 5% cases, with manifesta-
tions of severe anaphylactic reaction [21]. Treatment must be suspended and 
readministration of the biologic agent is not recommended. It is assumed that 
the reaction is not a standard anaphylactic reaction, but rather an anaphylactoid 
one. In recent years, many papers describing the formation of antibodies against 
biologic agents have been published. The formation of antibodies against biolog-
ics is called immunogenicity of biological treatment and is associated with acute 
reactions. Steenholdt et al. evaluated the formation of antibodies against inf-
liximab and the formation of IgE antibodies during acute reactions. Their work 
confirmed that serious acute reactions following infliximab are closely associated 
with the production of anti-IFX IgG antibodies while having no relation to anti-
IFX IgE antibodies. The reactions are therefore not called anaphylactic but rather 
anaphylactoid. In the observed set, reactions occurred most frequently with 
second administration. Low levels of anti-IFX IgG antibodies prior to subse-
quent administration do not exclude the possibility of reaction [23]. In contrast, 
works confirm the association between the occurrence of acute reactions and 
specific IgEs against a biologic agent [24, 25]. Likewise, works have successfully 
implemented desensitization with a biologic agent following acute urticarial and 
anaphylactic reaction [26]. 

While the precise mechanisms of individual reactions have not been explained, 
it transpires that monitoring the formation of antibodies against biologics may 
be important to differentiate certain reaction types. In daily practice it has 
become common to administer combined suppressing biologics with low doses of 
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methotrexate or in the case of chronic inflammatory bowel disease in combination 
with azathioprine. Combined suppression should reduce the formation of antibod-
ies against biologics and thus reduce adverse reactions [27]. 

3.2 Adalimumab 

Adalimumab is a recombinant human high-affinity immunoglobulin G1 (IgG1) 
monoclonal antibody that inhibits TNF alpha. A reaction at the injection site is 
most frequent, which may occur after administration or within 1–2 days and usually 
resolves within 3–5 days. It occurs in nearly 20% of patients, and occurrence is 
much less frequent compared to etanercept [28]. Anaphylactic and anaphylactoid 
reactions are rare. 

Benucci et al. also described a case of an immediate systemic reaction to adalim-
umab with positive skin prick and intradermal tests. Nevertheless, serum-specific 
IgE to adalimumab results were not detectable. This was the first case of immuno-
logic but not IgE-mediated immediate systemic reaction to adalimumab [29]. 

3.3 Etanercept 

Etanercept is a dimeric human recombinant protein constituted by the bind-
ing of two soluble TNF receptors (p75 and human IgG1 Fc). It binds irreversibly 
and competitively to circulating and membrane-bound TNF-α and TNF-β, thus 
preventing its interaction with membrane receptors of effector cells of the immune 
system [30]. According to the Food and Drug Administration (FDA), up to 37% of 
patients have injection site reaction to etanercept, while other types of reaction are 
rare with this biologic agent [31]. As described in the case of adalimumab, the reac-
tion resolves within several (3–5) days. Most of these reactions are type IV delayed-
type hypersensitivity (DTH) reactions [31]. Benucci et al. described two cases of 
etanercept-induced ISR consisting of edema, erythema, and itching [29]. In both 
patients, intradermal tests with etanercept were positive at the immediate reading 
and negative at the later reading, suggesting an immediate reaction, possibly IgE-
mediated (“Type I” reaction). 

Borrás-Blasco et al. and Skyttä et al. described three cases of severe urticaria 
induced by etanercept [32, 33]. Although the overall risk of urticaria appears low, 
clinicians should be aware of this reaction. 

3.4 Testing and invoking tolerance 

Due to various mechanisms of injection site reactions, as well as anaphylactic or 
anaphylactoid reactions, it is appropriate to supplement patient testing. 

Literature contains publications which describe various protocols for the dilu-
tion of biologic agents when testing using prick and intradermal tests; some authors 
have also conducted patch tests [30, 34].Likewise, various procedures invoking 
drug tolerance and the detection of antibodies against biologics from IgG and IgE 
class are becoming more available. In the case of serious reactions, it is preferred 
to switch biological therapy prior to desensitization, which is only carried out in 
exceptional cases when there is no other therapeutic modality available. 

4. Immune-mediated complications 

As we mentioned at the beginning, immune-mediated adverse effects are a new 
group of diseases. We recently published a chapter on immune-mediated adverse 
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effects, analyzing pathogenesis and reactions in all indications of anti-TNF alpha 
therapy [35]. The following section is therefore only about diseases that occur 
in psoriasis patients on anti-TNF alpha therapy, followed by a description of the 
potential therapeutic procedures in the event of immune-mediated complications. 

4.1 Psoriasis 

Psoriasis or psoriasiform reaction is one of the most common immune-mediated 
reactions. This reaction may occur in psoriasis patients successfully treated with 
anti-TNF alpha therapy. The formation of anti-TNF alpha-induced psoriasis is also 
called a paradoxical reaction. Psoriasis or psoriasiform reaction is one of the most 
common immune-mediated reactions. 

The clinical symptom of paradoxical psoriasis can be of variable nature. 
Paradoxical psoriasis includes newly developed psoriasis as well as the signifi-
cant worsening of existing psoriasis. The disease is most commonly manifested 
in the palms and soles as palmoplantar pustulosis reported in 56% of cases; 
other common forms include chronic plaque psoriasis (50%) and guttate 
manifestations (12%). Patients may also suffer from multiple forms of disease 
simultaneously (15%) [36]. Other manifestations include scalp or nail involve-
ment. The clinical picture of the disease in patients with chronic plaque psoriasis 
most often includes the formation of palmoplantar pustulosis, which they did 
not suffer before (Figures 3 and 4). While the pathogenic mechanism of this 
paradox reaction remains unclear, the most widespread theory links the relation-
ship between TNF alpha and type 1 interferon alpha: TNF alpha blockers can 
lead to the overproduction of INF-alpha. In papers that confirm this theory, 
the increased expression of interferon alpha was demonstrated in skin biopsy 
compared to common psoriatic findings [37]. One of the latest theories involves 
the Th 17 pathway. TNF alpha inhibitor may cause dysregulation in the immune 
system, which may cause the following changes. We describe possible therapeu-
tic approaches in patients with psoriasis and paradoxical reactions in Figure 5. 

4.2 Alopecia areata 

Etiopathogenesis of alopecia areata is not clear. Some authors explain the 
occurrence of alopecia areata similar to TNF alpha-induced psoriasis. Inhibition 
of TNF alpha results in dysregulation of cytokines and subsequent production of 
IFN-alpha, which results in a pathological process [38]. 

Alopecia areata could be solitary finding or could accompany other immuno-
logically mediated reaction. In practice we can see that alopetic lesions can regress 

Figure 3. 
Patient with positive family history for psoriasis with palmar ragadiform eczema, nail lesions, and erythema 
around wrist. Lesions started immediately after 1 month of initiation adalimumab therapy sent to our 
department like paradoxical psoriatic reaction. Fungal culture proves Trichophyton rubrum. 
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Figure 4. 
(A) Patient in whom palmoplantar pustular reaction with concomitant alopecia areata started 2 months 
after adalimumab treatment initiation for chronic plaque psoriasis. In the time of adverse event, the patient 
was already without chronic plaque psoriasis. Discontinuation of anti-TNF alpha and switch to secukinumab 
resolve skin reactions (B). 

Figure 5. 
Therapeutic algorithm in management of paradoxical psoriasis in patients with psoriasis on anti-TNF alpha 
treatment. 

to normal, even without biologic agent discontinuation or switching. Along with 
biologic treatment, local treatment or cyclosporin can be added to the treatment 
regime to manage less severe cases of alopecia areata. In cases which lead to gen-
eralized or universal alopecia, immediate biologic treatment discontinuation is 
indicated. Corticosteroid pulses are not recommended due to possible rebound of 
primary disease [35]. 
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Figure 6. 
Patient on adalimumab therapy with five small granulomatous lesions which developed during 3 months after 
treatment initiation of adalimumab. Patient had before etanercept. Histologic examination revealed skin 
sarcoidosis; pulmonary sarcoidosis was subsequently confirmed by pulmonary examination. Anti-TNF alpha 
agent was discontinued. 

4.3 Sarcoidosis 

Literature data indicate a possible occurrence of sarcoidosis in 0.04% of the 
patients treated with TNF alpha inhibitors [39]. The skin symptoms were manifested 
as erythema nodosum, pigmented scars, and nodular lesions [40]. Differential 
diagnosis of symptoms along with histological examination is important (Figure 6). 
In most cases, the anti-TNF alpha agent was discontinued. Rechallenge was not 
performed, but a limited number of patients switched therapy without relapse. 

4.4 Other reactions 

A wide range of skin immune-mediated adverse reactions have been described 
in relation with using anti-TNFα agents. Frequently reported reactions are vascu-
litis, lupus-like syndrome, vitiligo, lichen and lichenoid reaction, and hidradenitis 
suppurativa. Some cases reports about pyoderma gangrenosum, morphea, and 
dermatomyositis induced by anti-TNF alpha agents [35]. 

5. Malignancy 

Many studies examining the carcinogenic risk of TNF-α inhibitors suggest that 
they can slightly increase the risk of cancer, mainly non-melanoma skin cancer 
(NMSC). 

In their summary work, Burmester et al. assessed the incidence of malignancies 
in patients treated with adalimumab against the general population. Overall, the 
incidence of malignancies in patients undergoing biologic therapy with adalimumab 
was comparable to the general population. A higher incidence of non-melanoma 
skin cancer (NMSC) compared to the general population in all indications of 
the biologic agent was also unconfirmed. The occurrence of melanoma was not 
significantly higher vs. the general population [14]. A recent meta-analysis of 77 
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Figure 7. 
Squamous cell carcinoma developed 3 months after traumatic injury from small erosion. Patient with severe 
chronic plaque psoriasis treated with multiple systemic and multiple biologic therapies efalizumab and 
etanercept, and the last biologic agent was ustekinumab. Ustekinumab was discontinued. 

randomized controlled trials of adalimumab, infliximab, and etanercept associated 
with all anti-TNF alpha therapies for NMSCs was 2.02 [41]. 

The risk of melanoma with TNF inhibitors is controversial. The meta-analysis of 
registries found increased but insignificant risk of developing melanoma in patients 
treated with anti-TNF, because the pooled estimate from two studies was 1.79 (95% 
CI, 0.92–2.67). In addition, a combined analysis of 11 European registries did not 
find any increased risk of melanoma with anti-TNF [42]. 

Comparisons of biologic agents and malignancies in patients with psoriasis 
are included in outputs from the PSOLAR database (long-term follow-up, 12,000 
psoriasis patents), with higher incidence of malignancies detected in the case of 
infliximab vs. adalimumab and etanercept [43]. When assessing cancer diseases, we 
have to consider the potential previous combined immunosuppression that patients 
may already receive (Figure 7). We know that most patients on biological therapy 
previously received high doses of conventional immunosuppressive systemic 
therapy, and in psoriasis patients we have to take into account the impact of photo-
therapy as well. HPV infection is a factor which may contribute to the development 
of squamous cell carcinoma. 

All patients on anti-TNF alpha therapy should be regularly (annually) monitored 
for skin changes and undergo examination prior to the initiation of anti-TNF alpha 
therapy. Patients should use appropriate photoprotection and be advised of poten-
tially increased risk of NMSC. In the case of a newly detected NMSC, the removal 
of skin cancer is recommended in most cases with the subsequent continuation of 
biologic therapy. We do not recommend the application of topical imiquimod, which 
may induce the formation of psoriatic lesions. In psoriasis patients, it is sometimes 
difficult to distinguish between a superficial basocellular carcinoma and a psoriatic 
lesion. So if a psoriatic lesion is refractory to topical treatment, we have to consider a 
potential superficial basal cell carcinoma as part of differential diagnostics. 

In the case of squamous cell carcinoma, the staging and grading of the carci-
noma should be reviewed, and subsequently consider whether biological therapy 
should continue. Alternatives would be systemic retinoids [44]. 

6. Conclusion 

Biologic therapy with anti-TNF alpha agents is a first-line and highly effective 
biologic therapy of psoriasis but is commonly associated with complications and 
adverse events. In the case of long-term, lifelong therapy, such events can be seen 
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in almost every patient. The correct management of an adverse effect may prevent 
subsequent complications or the avoidable switching to another biologic prepara-
tion—if a biologic agent is highly effective for an underlying psoriatic disease, we 
continue its use for as long as possible. Every other biologic agent is less effective 
than in a naive patient. In contrast, the abrupt termination of biologic therapy may 
protect from potential and even fatal complications. Therefore, collecting informa-
tion on the incidence of individual adverse effects, even minor ones, but which have 
a significant impact on quality of life and the optimum handling of such effects, is 
crucial for long-term biologic therapy. 
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Te cause of psoriasis is still unknown, though exposure to defnite agents (throat 
streptococcal infection), smoking, alcohol consumption, certain medicines (lithium), 

and local irritation or injury to the skin may be risk factors for persons genetically 
predisposed to the disease. Psoriasis symptoms can vary extensively, from mild 
rashes to severe situations. Treatment consists of various modalities used locally 
on the skin and taken by mouth. Tis book gathers and presents information on 
targeted treatments for psoriasis in four chapters. Following the Introductory 

chapter, Chapter 2 discusses evaluation of patients with psoriasis and recommended 
clinical approaches; Chapter 3 presents the etiology, diferential diagnosis, clinical 
fndings, and treatment of nail psoriasis; Chapter 4 updates the clinical knowledge 

on phototherapy for treating psoriatic lesions of the tongue; and Chapter 5 considers 
potential adverse skin reactions in psoriatic patients taking TNF alpha inhibitors. 
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