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Introduction: Morphea is an inflammatory skin disorder characterized by excessive collagen
deposition. Although treatment algorithms for morphea subtypes have been suggested, no con-
sistent recommendations are available. This study attempts to evaluate the clinical efficacy of
methotrexate (MTX) as monotherapy in refractory generalized morphea.

Methods: It is a retrospective study, including 20 patients who had already been treated with
various topical and systemic therapies with minimal clinical improvement. Patients received
orally MTX at a of dosage 15 mg once weekly. Duration of the use, dosage of MTX, and adverse
events were recorded. Clinical assessment of skin lesions was performed and documented.
Results: The mean disease duration was 27 months before the initiation of MTX treatment.
After 12 months of therapy, very good response was achieved in 6 patients (30%), good response
in 10 patients (50%), and fair response in 2 patients (10%), while 2 patients (10%) had failed
treatment. Patients were followed up for a mean time interval of 21 months. No serious adverse
event was recorded.

Conclusion: MTX has been already proved to be an effective and well-tolerated treatment in
pediatric patients with morphea. The majority of the group of adult patients showed very good
and good improvement when treated with MTX. Although this is an uncontrolled study, MTX
monotherapy was considered a safe and effective treatment for the management of this specific
clinical subset of morphea in adults.
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Introduction
Morphea, also known as localized scleroderma (LS), is an inflammatory skin disorder
characterized by excessive collagen deposition. It primarily affects the dermis and
sometimes extends into the subcutaneous fat and fascia producing thickening and
hardening of the skin due to fibrosis. It is estimated that approximately half of the
patients undergo spontaneous remission or skin softening ~2.7 years after the onset of
the disease.! However, at the most severe end of the spectrum, morphea may progress
for years, resulting in significant atrophy; joint contractures; and functional, cosmetic,
and psychologic disabilities. Epidemiologic data suggest that morphea progresses to
systemic sclerosis in 0.9%—5.7% of patients.>

Morphea shows a great variety in its clinical presentation and has been classified
into circumscribed, linear (including scleroderma “en coup de sabre”), generalized,
pansclerotic, and mixed-variant morphea.’ The therapeutic options include the use of
topical or oral corticosteroids, vitamin D analogs (calcitriol), tacrolimus, psoralen
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and ultraviolet A (PUVA) photochemotherapy, UVA1, cyclo-
sporin, penicillamine, antimalarial drugs, and methotrexate
(MTX).*?

Although treatment algorithms for morphea subtypes
have been suggested by Fett and Werth, there are still no
consistent recommendations for the treatment of morphea
based on the disease characteristics.”'® This study attempts to
assess the clinical efficacy and safety of MTX in refractory
generalized morphea.

Methods
Study population

This was a retrospective study conducted between April 2010
and May 2015 at the Clinic for Autoimmune Dermatoses of
“Andreas Sygros” Hospital, First Department of Skin and
Venereal Diseases of National and Kapodistrian University
of Athens Medical School, Greece.

Inclusion criteria were the following: 1) age 18 years; 2)
clinical diagnosis of generalized plaque scleroderma defined
as >4 indurated plaques >3 cm affecting at least 2 anatomic
areas; 3) confirmation of clinical diagnosis by histologic and
serologic examination; and 4) generalized morphea refractory
to topical treatment (corticosteroids, calcineurin inhibitors,
vitamin D analogs), PUVA, and oral corticosteroids. Patients
who had additionally failed to other systemic treatments or
combination treatment were not excluded from the study.

Study procedures

A total of 52 patients with generalized plaque scleroderma
attended our Clinic for Autoimmune Dermatoses during this
time period. Thirty-two patients demonstrated significant
clinical improvement after being treated with any of the fol-
lowing treatments: topical corticosteroids, calcineurin inhibi-
tors, vitamin D analogs, PUVA, and oral corticosteroids. The
remaining 20 patients were included in this study.

The majority of patients were female (17 patients). The
average age at the onset of the disease was 50 years. The fre-
quencies of concomitant diseases from patients’ medical his-
tory were the following: coronary artery disease in 7 patients
(35%), diabetes in 4 patients (20%), and elevated cholesterol
in 5 patients (25%). Nine patients (45%) were smokers.
Family history of autoimmune diseases was identified in 3
patients (15%). Six patients (30%) described symptoms of
Raynaud’s phenomenon.

All patients had minimal clinical improvement when
treated with the above mentioned topical treatments. Fur-
thermore, all of them had failed PUVA (although high-dose
UVAL light is likely the most effective ultraviolet light

therapy for morphea, it was not available in our hospital).
Subsequently, they had been proved refractory to systemic
treatment with oral corticosteroids. Each treatment had been
administered as monotherapy. A total of 2, 3, and 2 patients
had no response when later being treated with penicillamine,
hydroxychloroquine, and combination of oral corticosteroids
and topical calcineurin inhibitors, respectively.

Clinical characteristics of patients were recorded compris-
ing the disease duration, past treatments for morphea, and
extracutaneous manifestations of the disease, while family
history of autoimmune diseases was also indicated. Clinical
diagnosis was confirmed by skin biopsy and histologic exami-
nation. Laboratory examinations included antinuclear antibod-
ies (ANAs); anti-topoisomerase I antibodies (anti-Scl-70);
complement fractions (C3 and C4); and anti-Pm/Scl, anti-Sm,
anti-U1-RNP, anti-Ro/SSA, and anti-La/SSB antibodies.

Standard screening prior to treatment initiation with
MTX consisted of a full blood count, liver biochemistry,
serum urea, and creatinine. These tests were performed twice
weekly for the first 3 months of treatment, four times weekly
during the second 3 months of treatment, and thereafter thrice
monthly in the case of stable dose and no toxicity.!" Serol-
ogy tests for Hepatitis B (HBV) and Hepatitis C (HCV) and
tuberculosis testing were considered for high-risk patients.
A chest X-ray was appropriate for patients with lung disease
such as asthma, bronchitis, or smoker’s cough. Pregnancy test
was performed in sexually active women of childbearing age.
A reliable form of birth control was critical throughout the
course of treatment.

Patients received MTX orally at a dosage of 15 mg once
weekly. Folic acid supplementation was administered 24
hours before and after the intake of MTX. The overall dis-
ease activity and function was assessed every 3 months. The
duration of the use and dosage of MTX and adverse events
were recorded.

Treatment was ceased in cases of very good improvement,
lack of improvement, progressive disease, or not manageable
adverse events based on the judgment of our clinical team.

Fourteen out of 20 patients (70%) received MTX as a sole
systemic treatment, whereas the other ones were administered
a combination of oral MTX and/or topical emollients.

Clinical assessment of skin lesions was performed based
on 3 criteria: erythema, skin thickness/induration, and size of
the lesion. This evaluation of the outcomes was represented
on a mannequin and documented in patients’ medical files.
A Physician’s Global Assessment (PGA) scale was also used
to evaluate the efficacy of the treatment with MTX after 6, 9,
and 12 months of therapy based on the improvement of the
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above mentioned 3 criteria. Treatment failure was defined
as no improvement in any of the 3 criteria and/or appear-
ance of the disease activity/function, that is, worsening of
the sclerosis, presence of lilac ring, increase of lesion size,
and presence of new lesions within previous visit. Very good
response was defined as improvement in all 3 criteria, good
as improvement in 2 out of 3 criteria, while fair response as
improvement in 1 out of 3 criteria. Moreover, all patients
were asked to complete a Dermatology Life Quality Index
(DLQI) questionnaire to evaluate the impact of the disease
on the patient’s quality of life.'?

Compliance with ethics guidelines

This study was conducted in the Dermatology Department of
Andreas Sygros Hospital of Cutaneous and Venereal Diseases
in Athens. The study protocol was approved by the ethics
committee of the hospital, and written informed consent was
obtained from all patients.

Results
The patients in this study had a mean disease duration of 27
months before the initiation of MTX treatment.

Clinically, most of the patients in general started to show
signs of experienced marked or moderate improvement
within the first 3 months of therapy and continued to improve
throughout the next months. A significant improvement

in clinical manifestation was reflected in scoring systems
including DLQI score (Table 1). According to PGA, 3
months on treatment, patients had very good, good, and fair
response, while only 2 failed treatment; thus, treatment was
discontinued in both cases (Table 2). After 12 months of
therapy, very good response was achieved in 6 patients (30%)
and good response in 10 patients (50%). These patients were
followed up for a mean time interval of 21 months. During the
follow-up period, no new skin lesions of generalized morphea
appeared, and no exacerbation of the disease was observed.

No serious adverse event was recorded in the patient
group of this study. Nausea and abdominal pain were
observed in 4 patients (20%). Only 1 patient developed acute
elevation of liver biochemistry, which was normalized after
reducing dosage of MTX to 10 mg once weekly for 2 con-
secutive weeks. Treatment discontinuation was not required
in any of the above mentioned cases.

Seven patients (35%) were ANA positive, 1 patient (5%)
was anti-Scl-70 positive, while C3 and C4 were within normal
range in all patients. Anti-Pm/Scl, anti-Sm, anti-U1-RNP,
anti-Ro/SSA, and anti-La/SSB antibodies were not detected
in any of the patients.

Discussion
Morphea with >4 lesions affecting at least 2 anatomic areas
is usually limited to the skin and subcutaneous tissue and

Table | Patients’ demographic characteristics and DLQI scores before and at the end of the treatment with MTX

Patients Sex Age Disease Coronary Diabetes Smoking Family history DLQI score

(years) duration artery mellitus history of autoimmune Baseline/end
(months) disease disease of treatment
(points)

| F 47 8 N N N N 11/5

2 F 44 14 Y N N N 12/7

3 F 54 12 Y N Y N 12/5

4 F 51 I N N N N 17/9

5 F 49 7 N N Y N 12/3

6 F 43 9 Y N N N I1/4

7 F 58 I N Y N Y 13/6

8 F 42 9 N N Y N 16/6

9 F 48 12 Y N N N 1716

10 F 49 14 N Y N N 12/5

I F 53 I Y N Y Y 13/4

12 F 47 9 N N N N 12/6

13 F 51 15 N N Y N 15/4

14 F 58 13 N Y N N 1172

15 F 45 12 N N Y N 1217

16 F 48 8 N N N N 11/5

17 F 44 7 N N Y N 1716

18 M 49 9 Y N N N 14/4

19 M 52 10 N Y Y Y 9/3

20 M 54 12 Y N Y N 712

Abbreviations: DLQI, Dermatology Life Quality Index; MTX, methotrexate; F, female; M, male; Y, yes; N, no.
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Table 2 A Physician’s Global Assessment (PGA) scale was used to evaluate the efficacy of the treatment with MTX after 6, 9, and 12

months of therapy

PGA Number of patients after Number of patients after Number of patients after
6 months of therapy 9 months of therapy 12 months of therapy
n (%) n (%) n (%)

Treatment failure 2 (10) 0 0

Fair response 5(25) 2 (10) 2 (10)

Good response 9 (45) 8 (40) 10 (50)

Very good response 4 (20) 8 (40) 6 (30)

Abbreviation: MTX, methotrexate.

attends a self-limited course.>!* However, the prognosis
may be unpredictable.!* Topical treatments are available and
usually effective for the inflammatory phase. It is a well-
accepted practice to use systemic medications to treat severe
and disabling forms of morphea, including lesions resistant
to topical therapy either in a cosmetically significant site
(face, scalp, and transverse a joint) or with deep subcutane-
ous involvement. '

MTX has been studied as a treatment option for both
morphea and systemic sclerosis. It is a folic acid antagonist
that closely resembles folic acid in structure. It inhibits
folate-dependent enzymes, such as dihydrofolate reductase.
This enzyme is involved in pyrimidine (DNA) synthesis.!¢
Inhibition of this enzyme leads to depletion of tetrahydro-
folates, which are essential for the synthesis of DNA, RNA,
and protein.'* Advantages of treatment with MTX include a
weekly dosage schedule, low cost, and a relatively safe pro-
file.'"” Whereas adverse events like nausea, vomiting, fatigue,
and mucositis are common, they are rarely life-threatening.
While pulmonary toxicity is very rare, hepatic and toxici-
ties toxicity are common with MTX but not usually severe,
particularly when the dose is low and can be managed with
dose reduction as needed.'” Consequently, frequent blood
monitoring is required.

Although this is an uncontrolled study, there do appear
to be encouraging results, since the majority of the patient
group (80%) of this study showed good and very good
response after 12 months of MTX treatment. Only 2 patients
had to discontinue treatment due to no response to therapy
or worsening of their clinical condition.

According to literature, MTX has been proved to be an
effective and well-tolerated treatment for achieving disease
remission in pediatric patients with LS.'>'"*2° However, few
studies have been conducted in adult population. In a cohort
study, Kroft et al have demonstrated the efficacy of MTX
for various sclerotic skin diseases (LS, eosinophilic fasciitis,
and pseudoscleroderma) in adult patients.?! In another study,
improvement was observed in adult patients with severe
morphea treated with pulsed intravenous corticosteroids

plus MTX.?2 van den Hoogen et al have shown that MTX
therapy in systemic sclerosis resulted in reduction of skin
thickness and improvement in general well-being.” Similar
findings have been reported by Pope et al.?* In addition,
a recent retrospective chart review of adult patients with
morphea treated with MTX showed that younger age at
treatment initiation was associated with higher rates of
disease remission, suggesting that early treatment should
be preferred in morphea.?

The mechanism of action of MTX is not fully under-
stood. MTX is considered to ameliorate skin fibrosis. This
may be attributed to its anti-inflammatory effect or to a pos-
sible direct effect on the skin fibroblasts. Both Seyger et al
in an adult LS series and van den Hoogen et al in an adult
systemic sclerosis trial suggested that MTX may have an
anti-fibrotic action.?>? A possible mechanism of MTX in
modifying morphea is by interfering with cytokine expres-
sion. Decreased levels of circulating soluble interleukin-2
receptors and decreased serum levels of interleukin-6 and
interleukin-8 after MTX treatment have been reported both
in juvenile and in adult rheumatoid arthritis, while increased
levels of the above mentioned cytokines have been related to
an active phase in morphea.?’3° In addition, a recent study
showed that suppression of the JAK/STAT pathway is likely
to be the principal anti-inflammatory and immunosuppressive
mechanism-of-action of low-dose MTX.3!

Conclusion

MTX was considered a safe strategy for the management of
this specific clinical subset of morphea. The overall toler-
ability of the treatment was high, and the adverse events
observed were mild and reversible. Nevertheless, this is an
uncontrolled study of a disease with a tendency to spontane-
ous improvement so it is difficult to be certain that improve-
ment is due to MTX.

Acknowledgment
No funding or sponsorship was received for this study or
publication of this article.

submit your manuscript

168

Dove

Clinical, Cosmetic and Investigational Dermatology 2017:10


www.dovepress.com
www.dovepress.com
www.dovepress.com

Dove

Methotrexate monotherapy for generalized morphea

Disclosure
The authors report no conflicts of interest in this work.

References

1.

11.

14.

15.

16.

17.

Peterson LS, Nelson AM, Su WP, et al. The epidemiology of morphea
(localized scleroderma) in Olmsted County 1960-1993. J Rheumatol.
1997;24:73-80.

. Chung L, Lin J, Furst DE, Fiorentino D. Systemic and localized sclero-

derma. Clin Dermatol. 2006;24:374-392.

. Fett N, Werth VP. Update on morphea: part 1. Epidemiology, clinical

presentation, and pathogenesis. JAm Acad Dermatol. 2011;64:217-228.

. Sapadin AN1, Fleischmajer R. Treatment of scleroderma. Arch Der-

matol. 2002;138:99-105.

. Vilela FA, Carneiro S, Ramos-e-Silva M. Treatment of morphea

or localized scleroderma: review of the literature. J Drugs Dermatol.
2010;9:1213-1219.

. Aragane Y, Kawada A, Maeda A, Isogai R, Isogai N, Tezuka T. Dis-

seminated scleroderma of a Japanese patient successfully treated with
bath PUVA photochemotherapy. J Cutan Med Surg. 2001;5:135-139.

. Peter RU, Ruzicka T, Eckert F. Low-dose cyclosporine A in the treatment

of disabling morphea. Arch Dermatol. 1991;127:1420-1421.

. Maragh SH, Davis MD, Bruce AJ, Nelson AM. Disabling pansclerotic

morphea: clinical presentation in two adults. J Am Acad Dermatol.
2005;53(Suppl):S115-S119.

. Zwischenberger BA, Jacobe HT. A systematic review of morphea treat-

ments and therapeutic algorithm. J4m Acad Dermatol. 2011;65:925-941.

. Fett N, Werth VP. Update on morphea: part II. Outcome measures and

treatment. J Am Acad Dermatol. 2011;64:231-242.

Chakravarty K, McDonald H, Pullar T, et al; Kennedy on behalf of
the British Society for Rheumatology, British Health Professionals
in Rheumatology Standards, Guidelines and Audit Working Group
in consultation with the British Association of Dermatologists. BSR/
BHPR guideline for disease-modifying anti-rheumatic drug (DMARD)
therapy in consultation with the British Association of Dermatologists.
Rheumatology. 2008;47(6):924-925.

. Finlay AY, Khan GK. Dermatology Life Quality Index (DLQI) — a

simple practical measure for routine clinical use. Clin Exp Dermatol.
1994;19:210-216.

. Peterson LS, Nelson AM, Su WP. Classification of morphea (localized

scleroderma). Mayo Clin Proc. 1995;70:1068—1076.

Black CM. Prognosis and management of scleroderma and sclero-
derma-like disorders in children. Clin Exp Rheumatol. 1994;12(Suppl
10):S75-S81.

Torok KS, Arkachaisri T. Methotrexate and corticosteroids in the treat-
ment of localized scleroderma: a standardized prospective longitudinal
single-center study. J Rheumatol. 2012;39:286-294.

Jolivet J, Cowan KH, Curt GA, Clendeninn NJ, Chabner BA. The
pharmacology and clinical use of methotrexate. N Engl J Med.
1983;309:1094-1104.

Goodman TA, Polisson RP. Methotrexate: adverse reactions and major
toxicities. Rheum Dis Clin North Am. 1994;20:513-528.

Clinical, Cosmetic and Investigational Dermatology

Publish your work in this journal

Clinical, Cosmetic and Investigational Dermatology is an interna-
tional, peer-reviewed, open access, online journal that focuses on
the latest clinical and experimental research in all aspects of skin
disease and cosmetic interventions. This journal is included
on PubMed. The manuscript management system is completely online

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

. Zulian F, Vallongo C, Patrizi A, et al. A long-term follow-up study of

methotrexate in juvenile localized scleroderma (morphea). J Am Acad
Dermatol. 2012;67:1151-1156.

. Zulian F, Martini G, Vallongo C, et al. Methotrexate treatment in juvenile

localized scleroderma: a randomized, double-blind, placebo-controlled
trial. Arthritis Rheum. 2011;63:1998-2006.

Weibel L, Sampaio MC, Visentin MT, Howell KJ, Woo P, Harper
JI. Evaluation of methotrexate and corticosteroids for the treatment
of localized scleroderma (morphoea) in children. Br J Dermatol.
2006;155:1013-1020.

Kroft EB, Creemers MC, van den Hoogen FH, Boezeman JB, de
Jong EM. Effectiveness, side-effects and period of remission after
treatment with methotrexate in localized scleroderma and related
sclerotic skin diseases: an inception cohort study. Br J Dermatol.
2009;160:1075-1082.

Kreuter A, Gambichler T, Breuckmann F, et al. Pulsed high-dose cor-
ticosteroids combined with low-dose methotrexate in severe localized
scleroderma. Arch Dermatol. 2005;141:847-852.

van den Hoogen FH, Boerbooms AM, Swaak AJ, Rasker JJ, van Lier
HJ, van de Putte LB. Comparison of methotrexate with placebo in the
treatment of systemic sclerosis: a 24 week randomized double-blind
trial, followed by a 24 week observational trial. Br J Rheumatol.
1996;35:364-372.

Pope JE, Bellamy N, Seibold JR, et al. A randomized, controlled trial
of methotrexate versus placebo in early diffuse scleroderma. Arthritis
Rheum. 2001;44:1351-1358.

Mertens JS, van den Reek JM, Kievit W, et al. Drug survival and pre-
dictors of drug survival for methotrexate treatment in a retrospective
cohort of adult patients with localized scleroderma. Acta Derm Venereol.
2016;96(7):943-947.

Seyger MM, van den Hoogen FH, de Boo T, de Jong EM. Low-dose
methotrexate in the treatment of widespread morphea. J Am Acad
Dermatol. 1998;39:220-225.

Barrera P, Haagsma CJ, Boerbooms AM, et al. Effect of methotrexate
alone or in combination with sulphasalazine on the production and
circulating concentrations of cytokines and their antagonists. Longitu-
dinal evaluation in patients with rheumatoid arthritis. Br J Rheumatol.
1995;34:747-755.

Rose CD, Fawcett PT, Gibney K, Doughty RA, Singsen BH. Serial mea-
surements of soluble interleukin 2 receptor levels (sIL2-R) in children
with juvenile rheumatoid arthritis treated with oral methotrexate. Ann
Rheum Dis. 1994;53:471-474.

Thn H, Sato S, Fujimoto M, Kikuchi K, Takehara K. Demonstration of
interleukin 8 in serum samples of patients with localized scleroderma.
Arch Dermatol. 1994;130:1327-1328.

Uziel Y, Krafchik BR, Feldman B, Silverman ED, Rubin LA, Laxer
RM. Serum levels of soluble interleukin-2 receptor. A marker of
disease activity in localized scleroderma. Arthritis Rheum. 1994; 37:
898-901.

Thomas S, Fisher KH, Snowden JA, Danson SJ, Brown S, Zeidler
MP. Methotrexate is a JAK/STAT pathway inhibitor. PLoS One.
2015;10:¢0130078.

Dove

and includes a very quick and fair peer-review system, which is all easy
to use. Visit http://www.dovepress.com/testimonials.php to read real
quotes from published authors

Submit your manuscript here: https://www.dovepress.com/clinical-cosmetic-and-investigational-dermatology-journal

Clinical, Cosmetic and Investigational Dermatology 2017:10

submit your manuscript

169

Dove


www.dovepress.com
www.dovepress.com
www.dovepress.com

	Publication Info 4: 
	Nimber of times reviewed 4: 


