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Psoriasis is a chronic multifactorial disease affecting 2-4% of the general population. Due to its nature, psoriasis
has a negative impact on the quality of life of patients. Therefore, the choice of an appropriate and individually
tailored treatment controlling the symptoms of the disorder is necessary and continues to be a challenge for der-
matologists. Therapeutic modalities in psoriasis should on the one hand be effective and on the other hand present
a good safety profile. Methotrexate (MTX) is one of treatment options for psoriasis and can be administered both
as monotherapy or in combination schemes. The paper presents the current state of knowledge about the possible
treatment of psoriatic patients with MTX according to contemporary guidelines.
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Introduction
Methotrexate (MTX) (C,.H,.N.0,) is a derivative of

aminopterin, an analogue 2a(l)néza?w‘[ismetabolite of folic
acid. The substance inhibits dihydrofolate reductase —an
enzyme responsible for the reduction of dihydrofolic acid
to tetrahydrofolic acid. Aminopterin was first used in the
treatment of psoriasis and rheumatoid arthritis in 1951
[1]. In 1972, MTX was approved for the treatment of pso-
riasis by the US Food and Drug Administration (FDA). At
present, the drug is indicated for the treatment of practi-
cally all forms of moderate or severe psoriasis, including
psoriatic arthritis [2].

Mechanism of action

Methotrexate has antiinflammatory, antiproliferative
and immunosuppressive properties. As mentioned above,
the drug has a role in inhibiting dihydrofolate reductase
(DHFR) and, therefore, in the activation of folic acid. This
leads to the inhibition of the activity of thymidylate syn-
thase which is a necessary component for the synthesis
of purines and pyrimidines, and thus for the synthesis of
DNA. The interference in that pathway is known to take

place during the S-phase of the cell cycle, which causes
the inhibition of growth and cell death (apoptosis) [3].
By inhibiting DNA synthesis, MTX limits epithelial hyper-
plasia, reinforces the apoptosis of activated T cells, and
inhibits the chemotaxis of neutrophils [4]. In addition,
the drug is responsible for decreasing the synthesis of
a range of proinflammatory cytokines such as tumour
necrosis factor a (TNF-a) and interleukin-1 (IL-1).

The exact mechanism of action of MTX in psoriasis
vulgaris still remains unclear. Aside from antiproliferative
and immunomodulatory actions, other possible path-
ways require detailed clarification.

For MTX used in the treatment of rheumatoid arthri-
tis, the mechanism of DHFR inhibition described above
does not appear to be the primary one. Instead, the
mechanism is likely to comprise a number of pathways
including inhibition of the activity of enzymes involved in
the metabolism of purines (leading to the accumulation
of adenosine), suppression of T cell activation, decrease
in the expression of intercellular adhesion molecules by
T cells, increase in CD95 sensitivity of stimulated T cells,
and suppression of the activity of methyltransferase with
all the consequences of the process [5].
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Pharmacokinetics

Administered parenterally, MTX is almost completely
absorbed. After intramuscular injection, peak concen-
trations are achieved in 30 to 60 min. At serum concen-
trations of MTX exceeding 100 uM, the drug undergoes
passive intracellular diffusion. Methotrexate in serum is
approximately 50% protein bound. Following oral admin-
istration and absorption of the drug, it becomes partially
inactivated in the gastrointestinal tract and in the liver,
which means that its bioavailability is low. The pleural
and CSF penetration of MTX is slow, so that the peak
concentration is 30 times lower than the serum level.
Approx. 90% of MTX is eliminated in unchanged form,
and the half-life of the drug in the terminal elimination
phase in patients receiving treatment for psoriasis rang-
es between 3and 10 h.

The pharmacokinetic characteristics of MTX depend
on the route of administration (oral, subcutaneous, in-
tramuscular, intravenous). Following oral administration,
the drug is absorbed immediately but not completely (the
absorption is ca. 15% lower compared to intramuscular
administration), and demonstrates high inter-individual
variability and lower bioavailability (as detailed above).
After injection, MTX is absorbed immediately and com-
pletely, achieving higher blood serum concentrations. It
needs to be stressed that there are virtually no differ-
ences in the bioavailability of MTX between the subcu-
taneous and intramuscular routes. Therefore, taking into
consideration pain at the intramuscular injection site,
there are no arguments in favour of selecting this route.

Accordingly, many researchers, clinicians and patients
consider the subcutaneous administration route of MTX
to be the optimum one. This factor is extremely import-
ant for planning the therapy of patients suffering from
severe psoriasis because it substantially determines the
outcome of treatment.

Indications for methotrexate therapy

Methotrexate is indicated in the treatment of moder-
ately severe and severe forms of plaque psoriasis, psori-
atic erythroderma, palmoplantar pustulosis, generalized
pustular psoriasis, nail psoriasis and psoriatic arthritis.
The drug is especially indicated in patients who fail to
improve after topical therapy, phototherapy or treatment
with acitretin, or in cases when these therapies are con-
traindicated or impossible to administer. Methotrexate is
also indicated as an element of combined therapy with
other immunosuppressive drugs, primarily in combina-
tion with biologics. In such cases, MTX is responsible for
inhibiting the formation of antibodies against biologic
drugs, thereby increasing their efficacy. The combination
therapy of MTX with etanercept has been used in the
treatment of psoriasis in children [6].

Methotrexate is also utilized in the therapy of select-
ed autoimmune diseases such as rheumatoid arthritis,
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juvenile dermatomyositis, lupus erythematosus, sarcoid-
osis, Crohn’s disease, some types of severe eczema and
a wide range of forms of vasculitis [7, 8]. Although MTX
was initially developed as a chemotherapeutic agent
(and intended to be used in high doses), at low doses it
has a generally safe and well-tolerated profile which is vi-
tal for the management of the above-mentioned selected
autoimmune diseases. Also, thanks to its high clinical ef-
ficacy in the treatment of rheumatoid arthritis, the drug
is recognized as first-line therapy in the first stage of the
disease (either in monotherapy or in combination with
conventional synthetic DMARDs — disease-modifying an-
tirheumatic drugs). According to the recommendations
issued by EULAR (European League against Rheumatism,
2013 revision), first-line treatment can additionally in-
clude short courses of low-dose glucocorticosteroids.
If there is no clinical improvement, typically within
6 months, second-line and then third-line therapy should
be introduced (the addition of a biologic drug followed
by the substitution of the biologic drug for another, if
required).

An assessment of MTX efficacy in the treatment of
rheumatoid arthritis during a period of up to 12 months
shows that pain relief, improved range of joint motion,
decreased joint swelling and reduction in the general
activity of the disease process are observed in the ma-
jority of cases, both in the opinion of patients and their
physicians. Radiological assessment performed during
therapy also typically demonstrates a slowing down or
decrease in disease progression, and in 30% of cases
even its complete suppression [9]. Furthermore, patients
with rheumatoid arthritis receiving MTX treatment are at
a reduced risk of cardiac infarction and cerebral vascular
episodes (cerebral haemorrhage, embolism) [10].

Methotrexate has also found use in the therapy of
multiple sclerosis, however it has not yet been approved
by the FDA for this indication [11].

Contraindications

Prior to prescribing MTX treatment to a patient, all
contraindications must be excluded. Relative and ab-
solute contraindications to using the drug are listed in
Table 1.

Methotrexate is a teratogenic drug, which is why it is
contraindicated in pregnant and breast-feeding women.
The drug is also known to cause severe foetal defects,
particularly neural tube defects [12]. Congenital defects
arise mainly between weeks 6 and 8 of gestation [13].
Methotrexate also influences the process of spermato-
genesis, thus affecting male fertility. As yet, there are no
clear guidelines concerning the recommended period of
contraception after completing MTX therapy. Partners of
male patients taking methotrexate should not become
pregnant for at least 3 months after the discontinuation
of treatment. In women, one complete ovulation cycle af-
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Table 1. Relative and absolute contraindications to methotrexate therapy

Relative contraindications

Absolute contraindications

Kidney failure

Elevated liver enzyme levels

Active or past history of hepatitis

Cirrhosis

Alcohol abuse

Interactions with other drugs

Active infectious disease (especially TB and HIV (human
immunodeficiency virus))

Treatment with immunosuppressive drugs (other than biologics)
Recent history of vaccination with a live vaccine

Gastric ulcers

Obesity (BMI (body mass index) > 30 kg/m?)

Diabetes

Hyperlipidaemia

Hypoalbuminaemia

Folic acid deficiency

Lack of patient compliance

Old age

Pregnancy and lactation

Marked anaemia, leukopenia, thrombocytopenia
Alcoholism

Active peptic ulcers

Severe respiratory failure

Immunodeficiency

ter the discontinuation of methotrexate is recommended
before conception [13].

Adverse reactions

The incidence of adverse reactions associated with
MTX treatment of psoriasis is estimated at approx. 78%
[14]. Adverse symptoms occur with varying severity, with
a marked tendency to subside following dose reduction
or discontinuation of treatment. The most common com-
plaints reported by patients include nausea and vomit-
ing. As mentioned in the section describing the pharma-
cokinetics of MTX, the symptoms are intrinsic to the oral
route of drug administration [15-17]. Detailed investiga-
tions of differences in the profile of adverse reactions
associated with the route of administration of MTX have
demonstrated a definite superiority of the subcutaneous
form of the drug. Methotrexate treatment with weekly
doses of either 7.5 mg and 15 mg has shown a signifi-
cantly higher incidence of vomiting and loss of appetite
(p < 0.05) following oral administration. In the group of
patients receiving the drug subcutaneously, the symp-
toms were more frequently observed among patients
treated with the 15 mg dose [15]. In contrast to patients
taking MTX orally, no patient with long-lasting rheuma-
toid arthritis who received the drug subcutaneously ex-
perienced any vomiting or diarrhoea. In fact, the superi-
ority of the subcutaneous route of MTX administration
over its oral route has been demonstrated not only for
the profile of adverse reactions but also for the thera-
peutic effects of the drug, which is discussed in greater
detail in the subsequent sections of the review [16, 17].

With respect to laboratory test results, definitely the
most common deviations are found in liver tests and
morphotic blood elements. Naturally, the risk of devel-
oping such abnormalities increases in patients who had
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relative contraindications to MTX therapy prior to the
start of treatment (Table 1). The most severe complica-
tion of MTX therapy is considered to be myelosuppres-
sion [18]. Leukopenia and thrombocytopenia can occur at
any stage of treatment, however usually between days 7
and 10 of treatment [19].

Regarding organ complications, special attention
must be paid to the possibility of pulmonary fibrosis,
however a chest radiograph should only be considered
after the emergence of clinical symptoms [13]. Another
organ which is susceptible to damage during MTX treat-
ment is the liver. According to the revised guidelines,
patients without signs of liver damage and without co-
existing risk factors should have a biopsy after taking
a cumulative dose of 3.5-4 g. Patients at an elevated risk
of liver damage should undergo a biopsy at a cumulative
dose of 1-1.5 g.

The above contraindications and the potential for de-
veloping adverse reactions oblige physicians to perform
baseline eligibility assessment. Patients should undergo
peripheral blood CBC analysis and assessments of kid-
ney and liver function. Depending on the information
obtained while collecting the patient’s history, it is also
necessary to rule out viral hepatitis and TB. Women of
childbearing age are advised to take a pregnancy test.
Within 7-14 days after starting treatment, a check-up
peripheral blood CBC analysis should be performed. As-
sessments of kidney and liver function should be con-
ducted every 1-3 months depending on the patients’ test
results [2].

Folic acid supplementation

There are no clear recommendations regarding the
optimum dose of folic acid that should be co-adminis-
tered with MTX. The primary purpose of supplementa-
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tion is to prevent adverse reactions of the hematopoietic
system and lessen hepatotoxicity. Folic acid supplemen-
tation has also been demonstrated to reduce a range of
symptoms including nausea and mucosal ulcerations.
The role of folic acid in lowering the risk of pulmonary
fibrosis has not been proven, though [20]. The widely
recommended dose of folic acid is 15 mg per week, ad-
ministered a minimum of 12 h (usually 24-48 h) after the
last dose of MTX. Another option is to use 5 mg of folic
acid daily (except for MTX days). Reports claiming that
folic acid reduces the efficacy of MTX have not been fully
corroborated [21, 22].

Dosage

Guidelines for the dosing of MTX in psoriatic patients
had been modified since 1972. The last modification
was in 1972, and the most recent revision —in 2011. The
current recommended dose of MTX is 7.5-25 mg/week.
The preferred dosage regimen is once weekly in three
divided doses at 12 h intervals (so-called Weinstein’s
procedure). If the oral route is unavailable, the drug can
be administered in a single weekly dose of 2.5-25 mg
subcutaneously, intramuscularly or intravenously. Ther-
apy can be initiated at low doses (e.g. 7.5 mg/week) and
gradually increased. Alternatively, the maximum dose
can be prescribed from the start of treatment. In 2011,
Montaudié et al. conducted an analysis demonstrating
that substantially better therapeutic effects are achieved
when treatment begins with a dose between 5 and
10 mg/week which is then gradually escalated over a pe-
riod of 4 weeks to the target dose of 15-25 mg/week [23].
A 75% reduction in symptoms (PASI 75 — Psoriasis Area
and Severity Index) was observed for the 15 mg/week
dose in a total of 60% of patients of the above study
during a period of 16 weeks.

| Plaque psoriasis |

\ 4

Topical

A minimum period of 4-8 weeks is recommended
before drug discontinuation or dose modification is in-
troduced. The period corresponds to the time which is
typically needed to achieve a full therapeutic effect.

The above-mentioned 2011 guidelines for the treat-
ment of psoriasis vulgaris, published by a group of Ger-
man experts, are an update of principles governing the
therapeutic management used in this clinical indication
which had been in force since 2009 [24] (Figure 1). It ap-
pears that dermatologists, particularly those working
only in their private practices, have many doubts con-
cerning, above all, the systemic treatment of psoriasis.
The study by Nast et al. conducted in Germany has esti-
mated the proportion of such physicians to be as high as
76% of the study population. Overall 79% of the derma-
tologists encompassed by the study claimed that such
doubts were responsible for the inadequate systemic
treatment of psoriasis patients [25]. We believe that the
same situation applies to Polish dermatologists who see
patients exclusively in their private practices. They are
often reluctant to prescribe systemic therapy to psoriasis
patients and instead refer them to dermatology hospi-
tals. This is, naturally, partially understandable, and defi-
nitely provides a solid foundation for updating and im-
proving guidelines in order to draw up a clear document
that would reduce the level of doubt in those physicians
who only work in outpatient clinical settings. The study
conducted in 2006 by Nast et al. in a group of 54 German
dermatologists demonstrated that 50% of patients with
moderately severe and severe psoriasis were only pre-
scribed topical treatment, 17% additionally received pho-
totherapy, and only 30% were given systemic treatment
[25]. The data are alarming from every possible angle.

The primary goal of the German guidelines, which
fulfil high quality standards (S3 level), was to provide
dermatologists — both those running their private prac-

¢ Calcineurin inhibitors
 Cygnoline
¢ Glucocorticosteroids

| Mild form

|—> treatment

\4
| Moderately severe form |

B « Laser therapy
* Tazarotene
* Analogues of vitamin D,

Additionally climatic

treatment
¢ Ciclosporin
Additionally * Esters of fumaric
psychotherapy acid
¢ Methotrexate

 Phototherapy
(UVB, PUVA)

| A Systemic treatment /

Severe form +

Topical treatment

Figure 1. Overview of therapeutic possibilities available to patients suffering from plaque
psoriasis (systemic drugs are listed in an alphabetical order) [24]

"] » Retinoids

¢ Adalimumab
 Etanercept

¢ Infliximab

¢ Ustekinumab
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tices and those working in other clinical centres — with
a document based on a well-established knowledge
which will serve as an easily accessible and acceptable,
clearly defined scheme for selecting appropriate ther-
apeutic methods for patients suffering from psoriasis
vulgaris. The document is intended to facilitate correct
decision making and appropriate selection of therapeutic
principles for adult female and male patients with mild
to severe psoriasis vulgaris.

Going back to the status of MTX in the therapy of
psoriasis, the German guidelines provide that treatment
should be administered orally or parenterally, and the
drug should be given once weekly. Sufficient data are
now available on the differences in MTX efficacy and
safety depending on the route of administration [15-17],
even though the observed differences were previously
thought to be insignificant [26]. Regarding the safety
profile, there is no doubt that the subcutaneous route of
administration is the one best tolerated by the patients,
and is significantly superior to the oral and intramuscular
routes. With respect to the efficacy of MTX depending
on the route of administration, it seems logical, taking
into account differences in the pharmacokinetics of the
drug administered in different forms. The advantage of

Table 2. Interactions between MTX and other drugs, and
the potential mechanism accounting for the phenomenon
[24]

Mechanism Drugs
Reduced renal elimination * Ciclosporin
of MTX e Salicylates

« Sulphonamides

« Probenecid

¢ Penicillin

« Colchicine

« Cyclooxygenase inhibitors

e Ethanol

« Cotrimoxazole

¢ Pyrimethamine
 Chloramphenicol

« Sulphonamides

« Cyclooxygenase inhibitors
« Cytostatics

Increased myelosuppression
and digestive disorders

Separation of the MTX
molecule from the plasma
complex of the drug-binding
protein

« Cyclooxygenase inhibitors
* Probenecid

* Barbiturates

 Phenytoin

* Retinoids

e Sulphonamides

e Tetracyclines

« Cotrimoxazole

¢ Chloramphenicol

e Sulphonylurea derivatives

Intracellular accumulation
of MTX

* Dipyridamole

 Retinoids
¢ Ethanol
e Leflunomide

Increased hepatotoxicity
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injections over the oral route of administration in rheu-
matoid arthritis has been shown for the improvement in
patient condition, e.g. in terms of morning joint stiffness,
joint pain and swelling, self-evaluation by patients and
general assessment by doctors supervising the therapy
[16]. A better therapeutic effect of the subcutaneous form
of MTX, combined with the lack of increased toxicity and
better tolerance profile in patients with rheumatoid ar-
thritis, clearly demonstrates the superiority of this route
of administration over the oral route [17].

The starting dose of MTX is 7.5 mg/week, with a pos-
sibility to increase the dose to 22.5 mg/week depend-
ing on the clinical response to therapy. A higher starting
dose, 15 mg/week or even higher, is sometimes suggest-
ed. The maximum dose of the drug has been established
on the basis of general recommendations, and should
not be exceeded [27, 28]. After remission is achieved,
chronic maintenance treatment should be continued
with the lowest possible dose of the drug. There are no
literature reports on the occurrence of the rebound effect
following the discontinuation of MTX therapy [29]. Also,
there is unfortunately no sufficient knowledge about the
appropriate procedure for discontinuing MTX therapy.

Another important aspect addressed in the guide-
lines is folic acid supplementation. As mentioned above,
there are no unambiguous opinions on this matter, how-
ever the German guidelines recommend supplementa-
tion with 1-5 mg of folic acid on non-MTX days in order
to decrease gastrointestinal adverse effects [30-32]. The
uncertainty as to whether simultaneous folic acid sup-
plementation can reduce the clinical efficacy of MTX [33,
34] clearly needs to be further explored so that more un-
equivocal conclusions can be drawn.

With regard to combining MTX with other methods,
the guidelines suggest the combination of MTX with
phototherapy, particularly UVB. Definitely, long-term
studies investigating potential adverse effects of such
therapy are necessary, especially in the aspect of MTX
increasing the phototoxic effect of UVB radiation. This
also applies to the combined treatment of MTX and
PUVA. In contrast, the combination of MTX with etaner-
cept (introduced when patients fail to improve with MTX
in monotherapy) is not universally viewed as favourable
[35]. A good therapeutic effect has been reported for
combining MTX with 50 mg of etanercept twice a week
for a period of 12 weeks, followed by 2 x 25 mg for anoth-
er 12 weeks, however not all reports demonstrate the ad-
vantage of combined treatment over MTX or etanercept
in monotherapy. Another valuable combination is MTX
plus infliximab, which can produce a good therapeutic
response, provided that all recommended precautions
are followed when assessing the eligibility of patients
for treatment, and patients are monitored throughout
the therapy.

A crucial element associated with MTX therapy is the
problem of drug interactions (Table 2). This area requires
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Before treatment

¢ Basic examinations
e Exclusion of infections
e Exclusion of HIV and viral hepatitis

During treatment

Use of contraception by men and
women
Check-ups every 1-3 months (CBC,

After treatment

e Use of contraception by men and
women for at least three months
after completing treatment

weekly and about potential adverse
reactions

* General medical examination and
exclusion of potential symptoms of
jaundice

¢ Abdominal ultrasound scan and drugs)

¢ Radiographic chest examination

¢ Measurement of serum procollagen cyanosis

infections liver tests, creatinine, general urine
e Patients must be informed that test)
they need to take the drug once e More frequent laboratory tests

are required if the MTX dose is
increased, in patients at a risk
of increase of the MTX level

(dehydration, impaired kidney
function, introduction of other

particularly liver assessment * X-ray chest examination in patients
with fever, cough, dyspnoea and

type Il level e Folic acid supplementation

Figure 2. Recommended examinations before and after introducing MTX therapy [24]

comprehensive knowledge and ongoing efforts to up-

date it.

The German guidelines also specify recommended
examinations before, during and after therapy, and esti-
mated costs of patient treatment in Germany (Figure 2).

For the purpose of comparison, the UK guidelines
(National Clinical Guideline Center — NCGC) issued on
2012 have a completely different character and, in our
view, a decidedly lower clinical value. With respect to
MTX use in the treatment of psoriasis, the guidelines
contain a review and validation of available results of
clinical trials, however there are no unambiguous con-
clusions and clear-cut recommendations [36]. Excerpts
from the document and data concerning the aspects
mentioned above are given below. Their final assessment
is left to the reader, however it needs to be stressed that
MTX-based systemic treatment is recognized as first-line
drug.

Studies in which cyclosporine was superior to meth-
otrexate:

— PASI 75 after 12 weeks (MTX dose: from 7.5 to 15 mg/
week) — 1 study; 68 subjects;

—PASI 50 at 12 weeks (MTX dose: from 7.5 to 15 mg/
week) — 1 study; 68 subjects;

— PASI after 12-16 weeks (MTX doses: maximum 22.5 mg/
week) — 2 studies; 153 subjects;

—elevated liver enzymes in weeks 12-24 (MTX at the
maximum dose of 22.5 mg/week) — 3 studies; 190 sub-
jects;

—withdrawal due to toxicity after 16 weeks (MTX dose:
from 15 to 22.5 mg/week) — 1 study; 85 subjects.

Studies in which methotrexate was superior to cyc-
losporine:

—reduced PASI score after 12 weeks (MTX dose: 0.5 mg/
kg/week) — 1 study; 30 subjects;
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—subsidence of symptoms after 10 weeks (MTX dose:
0.5 mg/kg/week) — 1 study; 30 subjects;

—elevated creatinine level in weeks 12-24 (mean MTX
dose: maximum 15 mg/week) — 2 studies; 105 subjects.

Studies in which there was no statistically significant
difference between cyclosporine and methotrexate:

—PASI 90 after 12 weeks (MTX dose: from 7.5 to 15 mg/
week) — 1 study; 68 subjects;

—PASI 90 at 16 weeks (MTX dose: from 15 to 22.5 mg/
week) — 1 study; 85 subjects;

—PASI 75 (MTX dose: from 15 to 22.5 mg/week) after
a follow-up period of maximum 16 weeks — 1 study;
85 subjects;

—PASI 90 (MTX dose: from 15 to 22.5 mg/week) after
a follow-up period of maximum 16 weeks — 1 study;
85 subjects;

— PASI 75 at 16 weeks (MTX dose: from 15 to 22.5 mg/
week) — 1 study; 85 subjects.

Studies evaluating the maximum response time for
methotrexate treatment:

—PASI improvement rate after 16 weeks — 1 study;
110 subjects;

—maximum PASI improvement between 4 and 6 months
after the initiation of therapy — 1 study; 20 subjects;
—reduced PASI score after 12 weeks — 1 study; 37 sub-

jects;

—reduced PASI score after 8 weeks —1 study; 17 subjects.

Summing up, it can be concluded that the majori-

ty of studies have demonstrated a remission or an im-
provement in skin condition within 16-24 weeks after
introducing methotrexate treatment. A higher starting
dose (15 mg/week) in two studies has contributed to an
achievement of maximum response after 8-12 weeks of
treatment.
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A very interesting aspect to consider is the practical
application of guidelines which should be familiar to all
practising dermatologists. A worldwide study investi-
gating this problem has shown that this is not always
the case [25]. The questionnaire developed by Psoriasis
International Network (PIN) consisted of 41 questions ad-
dressed to clinicians. It is also worthwhile to add that the
final form of the questions included in the questionnaire
was agreed both by specialists in dermatology and mem-
bers of patient associations from 95 countries. They con-
cerned preliminary assessment of patient eligibility for
MTX treatment (laboratory tests), monitoring of possible
adverse reactions and safety of therapy, drug dosage, fo-
lic acid supplementation, evaluation of clinical efficacy
of treatment and various aspects of combined therapy.
The highest feedback rate was in the EU countries, which
is not surprising in view of the fact that the very idea
behind the studies originated in Europe. What is more,
a considerable proportion of replies was — as expected —
submitted by dermatologists who are keenly interested
in the application of MTX for psoriasis treatment. This
leads to certain shifts in percentage rates, however it
was nevertheless the first project worldwide to assess
the practical clinical use of MTX in the therapy of psori-
asis. This aspect is evidence for its high substantive val-
ue. Some aspects of the results were thought-provoking,
and verging on astonishing. Generally, MTX was used at
lower doses than recommended in the guidelines [37,
38]. Approximately two thirds of dermatologists start-
ed treatment with the 10 mg dose, or even lower doses.
Over 40% prescribed the same doses, 10 mg or lower,
for maintenance therapy. Women turned out to be more
conservative in the selection of the starting dose. For
maintenance therapy, however, there were no differences
associated with the sex of the dermatologists. A relative-
ly high percentage of the study’s dermatologists (38.9%)
did not take into consideration the cumulative dose of
MTX as a factor determining potential discontinuation
of treatment. However, there were very interesting ob-
servations linked to geographical differences across the
regions of the world. Regimens applied in clinical practice
seem to differ quite markedly. In Africa, the starting dos-
es are usually higher and maintenance doses — relatively
low. Also, the period of treatment is shorter compared to
other geographical regions. In North American countries
dermatologists prescribe the highest maintenance dos-
es, the highest weekly and cumulative doses. In contrast,
MTX doses prescribed in all the above categories in Asian
countries are at least 25% lower. This can result from the
fact that MTX treatment in Asia is linked to a markedly
higher incidence of adverse reactions: over 50% of pso-
riasis patients receiving MTX treatment in the Malaysia
Psoriasis Centre developed disorders of enzymatic liver
function, and 10% had to discontinue therapy due to
drug hepatotoxicity [39]. Another important aspect is
the difference in body mass index (BMI) between the
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USA, Europe (France) and Asia (Japan), where BMI was,
respectively, 29, 22.55 and 23.7 kg/m? Therefore, taking
into account all the facts, it follows that the extrapola-
tion of conclusions from studies conducted in a selected
geographical regions to other regions is risky. Another in-
teresting finding is the fact that in African countries MTX
is routinely administered in the form of intramuscular in-
fections (more than one third of the study’s dermatolo-
gists), whereas the subcutaneous route of administration
is recommended practically exclusively by dermatologists
practising in Europe.

Significant differences are also observed for folic acid
supplementation: both with regard to doses and dosage
regimen. The weekly dose does not depend on the week-
ly MTX dose in maintenance treatment (higher doses are
usually prescribed by African dermatologists).

Analyzing the monitoring of laboratory parameters,
the greatest differences were noted for CBC and param-
eters of kidney function. In Europe, the methodology
employed for the long-term monitoring of drug hepato-
toxicity sufficiently limited the need to perform a liver
biopsy (in compliance with recommendations agreed
during the 2011 conference devoted to this issue) [40],
whereas in North America liver biopsy is still relatively
often prescribed in clinical practice.

Consequently, based on results obtained in this ex-
tremely valuable study — which represents practically
the only review of recommendations developed for the
treatment of psoriasis with MTX — it needs to be con-
cluded that differences between recommendations set
out in the guidelines and daily practice are noticeable in
a number of significant aspects. This applies in particu-
lar to drug dosage regimens. It also depends to a certain
extent on medical regulations in place in different geo-
graphical regions, discrepancies in physiological aspects
(body weight, enzymatic liver function) and/or regional
“traditions”. Naturally, further detailed analyses are nec-
essary in this area, followed by adjustments to the pro-
posed recommendations, if any turn out to be required. It
is beyond doubt that the use of MTX in the treatment of
psoriasis absolutely requires harmonization, taking into
consideration all potential geographical and ethnic dif-
ferences both with respect to the drug’s clinical efficacy
and safety of treatment.

In conclusion, MTX is a relatively safe and effective
drug. Definitely, appropriate assessment of patient eligi-
bility must be ensured before introducing therapy, and all
contraindications must be ruled out. If disorders in labo-
ratory test results are identified, it is often sufficient to
reduce the dose without having to discontinue the drug
completely. The drug is indicated for the treatment of all
forms of psoriasis, and also psoriatic arthritis. Methotrex-
ate-based therapy of patients with psoriasis can be con-
ducted on an outpatient basis, as long as all recommen-
dations concerning dosage and safety of treatment are
followed. It is worthwhile to highlight that a major factor
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determining better efficacy and tolerance of MTX is the
route of administration. The subcutaneous route of ad-
ministering the drug seems to be the optimum solution
because considering superior MTX bioavailability and
markedly lower incidence of adverse reactions associated
with the treatment the patient and the physician achieve
a satisfying clinical outcome significantly more frequently
than in the case of other administration routes.

What is more, thanks to the reimbursement scheme,

MTX is a relatively inexpensive drug and thereby more
easily available to Polish patients.
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