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Abstract

Background: Psoriasis is a chronic auto-inflammatory condition. Treatment modalities include methotrexate (MTX) and apremi-
last (APL). Although the efficacy of MTX and APL is well studied, evidence of their superiority of one over the other is lacking. Der-
moscopy is helpful in diagnosis and treatment evaluation. Therefore, dermoscopy is utilized to assess the treatment response.
Objectives: This study aimed to evaluate dermoscopic assessment in psoriatic lesions treated by MTX and APL and compare their
efficacy by calculating the respective Psoriasis Area and Severity Index (PASI) scores and study the effect of MTX and APL on different
dermoscopic patterns in psoriasis at different levels of treatment.

Methods: This randomized interventional comparative study was conducted in a tertiary care hospital. A total of 98 patients were
randomly divided into two groups of 50 and 48 patients, given oral/intramuscular MTX 7.5 mg once weekly and APL30 mg twice daily
for 3 months, respectively. The patients were assessed clinically and dermoscopically using a videodermoscope, and comparisons
were performed between the two groups. The PASI score was calculated and evaluated.

Results: The PASI score was reduced by 83% and 65% from the baseline in MTX and APL groups, respectively. The patients with patchy
(61.5%) and minimal (23%) patterns of vessels and red dots (92.3%) showed faster achievement of PASI-100. However, the patients with
aregular distribution of vessels and globular vessels failed to obtain PASI-100, suggesting a poor response to treatment.
Conclusions: Vascular structures play a significant role in the diagnosis and prediction of the treatment response. Particular pat-

terns and type vessels under dermoscopy can give a hint about choosing appropriate drugs for psoriasis.
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1. Background

Psoriasis is a common chronic, relapse-remitting, and
inflammatory skin disease associated with severe psy-
chosocial impact among patients (1). It is characterized by
bilaterally symmetrical, well-defined, dry, erythematous,
scaly papules and plaques (2). Dermoscopy is the latest
non-invasive, portable, in-office method which enables the
diagnosis of many dermatoses. Psoriatic lesions on der-
moscopy reveal regular red dots on a pinkish background
with scales. At higher magnification, glomerular, globu-
lar, and dilated convoluted vessels are noted with other
features, such ashemorrhagic dots, micro-ulcerations, and
white areas (3)

Methotrexate (MTX) is a well-known effective drug in
the treatment of psoriasis (4). Biological drugs have cur-
rently revolutionized the treatment of psoriasis. Apremi-

last (APL) is an oral phosphodiesterase-4 enzyme inhibitor
and was approved by the United States Food and Drug
Administration in 2014 in the treatment of moderate to
severe plaque psoriasis and active psoriatic arthritis (5).
Worsening of psoriasis is observed in 10.7% of coron-
avirus disease 2019 (COVID-19)-infected individuals. Pso-
riatic patients who were on anti-tumor necrosis factor
biologicals required more treatment switching when af-
fected by COVID-19 (6). According to recent studies,
risankizumab, a fully human immunoglobulin G mono-
clonal antibody against interleukin-23, was recently ap-
proved for moderate-to-severe psoriasis treatment that re-
sulted in the improvement of alopecia universalis (7).

The comparative efficacy of MTX and APL in the treat-
ment of psoriasis is well documented. The APL has a higher
discontinuation rate than MTX in the first year of treat-
ment (1, 8). Although MTX is considered the first line of
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treatment for psoriasis, there is a lack of evidence to prove
its superiority over APL (9). Regrettably, the most estab-
lished parameter to measure the severity and evaluate the
effectiveness of treatments, the Psoriasis Area and Sever-
ity Index (PASI) is not standardized. As a result, there
is a continuous search for objective measures to predict
the response to treatment. Therefore, the dermoscopic
prediction of treatment in psoriasis treated with biologi-
cals, narrow-band ultraviolet B (NB-UVB), and MTX was at-
tempted (10-12). However, the comparative analysis of der-
moscopic assessment in psoriasis treated with MTX and
APL is not reported in the literature.

2. Objectives

The primary objective of this study was to evaluate der-
moscopic prediction in psoriatic lesions for the treatment
with MTX and APL by comparing the PASI.

3. Methods

This randomized interventional comparative control
study was conducted in a tertiary care hospital in south-
ern India within January 2020 to June 2021. Institutional
ethical clearance was obtained. Diagnosis-confirmed pa-
tients of psoriasis were enrolled in the study after obtain-
ing informed consent. The inclusion criteria were patients
over 18 years and cases of moderate to severe psoriasis. The
exclusion criteria were patients with liver and renal im-
pairment, pregnancy or breastfeeding history, immuno-
suppressive drug therapy, palmoplantar psoriasis, and ex-
clusive involvement of the nail and scalp. A washout pe-
riod of 1 month was considered for patients who were on
treatment. Demographic data in terms of age, gender, and
illness duration were recorded. Hepatic or renal functions
were assessed in addition to routine hematological inves-
tigations.

The patients were randomly allocated into two groups,
including group A, receiving oral MTX, and group B, receiv-
ing oral APL. The allocated medicine was given by the in-
vestigator. The patients were blinded to the drug they re-
ceived. The MTX was administered in a dose of 7.5 mg/week
for 3 months, and APL was administered in a dose of 10
mg/day for 10 days, followed by 20 mg/day for 10 days
and then 30 mg twice daily for 3 months. The lesions on
the upper limb, trunk, and legs were selected as “target”
lesions. Clinical (taking serial photographs captured by
the medicam 1000s) and dermoscopic (using FotoFinder
videodermoscope with a magnification of 20x) assess-
ments of target lesions were carried out at the baseline,
4th, 8th, and 12th weeks. The PASI score was calculated dur-
ing each visit.

The data were evaluated in Microsoft Excel sheets and
analyzed using SPSS software (version 19). Qualitative data,
represented in percentage and proportion, were com-
pared. Other appropriate statistical tests of significance,
such as the chi-square test and student’s t-test, were ap-
plied. A P-value less than 0.05 was considered statistically
significant.

4. Results

Atotal of 98 patients were recruited in the study and di-
vided randomly into MTX (n=50) and APL (n = 48) groups.
However, five and three patients were withdrawn from
group A and group B due to side effects, respectively. The
patients’ age range was 18 - 65 years. The male-to-female ra-
tio was 3:1. The disease duration ranged from 1 month to 10
years. The most common sites involved were the scalp, up-
per limb, trunk, and lower limb. Clinically, there was a re-
ductionin the PASIin both groups during each visit. Never-
theless, the reduction in the PASI was significantin group A
as compared to group B in the 8th and 12th weeks. Group A
achieved a faster reduction in the PASI than group B. A sta-
tistically significant reduction in the PASI was obtained in
group A (83%) and group B (65%) in the 12th week.

Dermoscopy showed regular red dots (Figure 1A),
glomerular (Figure 1B), globular (Figure 1C), and linear con-
voluted (Figure 1D) vessels on a homogenous pinkish back-
ground. The arrangement of vessels was typified as regular
(Figure 2A), scattered (Figure 2B), patchy (Figure 2C), and
minimal (Figure 2D), in which uniform homogenous red
dots, haphazard red dots, clusters of red dots,and homoge-
nous but reduced red dots were observed, respectively (11,
13). Other vascular structures included hemorrhagic dots
(Figure 3A) and micro-ulceration (Figure 3B). Apart from
the vasculature, white areas, and bright white scales were
also noted (Figure 3).

Before treatment, vascular structures and scales were
well visualized in group A (Figure 4A and C) and group
B (Figure 5A and C), which were reduced significantly in
group A (Figure 4B and D) and group B (Figure 5B and D)
in each visit during treatment.

4.1. PASI According to Type of Vessels

The lesions with red dots showed PASI-100 (100% reduc-
tion in the PASI); however, in other types of vessels, the PASI
reduction was average.

4.2. PASI According to Distribution of Vessels

The PASI-100 was obtained in patchy and minimal pat-
terns. However, the regular pattern was resistant to ther-
apy. Therefore, the PASI reduction was statistically signif-
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Figure 1. Dermoscopic image showing types (box) of dotted (A), glomerular (B), globular (C), and linear convoluted (D) vessels

icant (P < 0.001 by Pearson coefficient) based on the type
and distribution of vessels.

Table 1 shows the frequency of dermoscopic patterns
and the correlation of the PASI reduction regarding vessel
morphology and distribution. Five patients from group A
and three patients from group B were withdrawn from the
study due to side effects, such as hepatotoxicity and intol-
erable diarrhea.

5. Discussion

Dermoscopy, a non-invasive method, has gained pop-
ularity as an adjunctive in accurate diagnosis. Psoriasis
specifically shows uniform and homogenous dotted ves-
sels with bright white scales on a pinkish background (14).
It should be noted that the term “red globules” is also used
to describe red dots in the context of psoriasis, although
their size has some differences (15). The other types of
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vascular structure are extremely rare in psoriasis. The ar-
rangement of red globules in a circle or ring is also de-
scribed in the literature (16). Under higher magnification,
red dots appear dilated, convoluted, and elongated (17).
In this study, the magnification of the dermoscope was
20 X; therefore, glomerular and globular vessels were also
noted. Linear convoluted vessels were noted in lesions
with thick plaques. Hemorrhagic dots, which represent
the extravasation of erythrocytes, are also described in pso-
riasis. They differ from red dots in being bright red in color
due to the extravasation of erythrocytes (11).

Recently, dermoscopy has been utilized in the predic-
tion of treatment outcomes in a given psoriatic lesion (11-
13). Omar and Hassan studied the therapeutic response in
psoriasis lesions treated by MTX and NB-UVB and observed
asignificant decrease in the hemorrhagic dots at the end of
4th month. Furthermore, the regular distribution of red
dots was negatively correlated with disease response (13).
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Figure 3. Dermoscopic image showing hemorrhagic dots (yellow arrows) (A) and micro-ulcer (white arrows) (b); note white scales (black arrows) and white areas (black
circles)

4 ] Skin Stem Cell. 2022; 9(4):e134276.



Smitha SV and Ankad BS

Figure 4. Dermoscopy in methotrexate group: Hemorrhagic dots (yellow circle), red dots (yellow arrow), and white scales (black star) before treatment (A); disappearance
of scales and vascular structures noted after treatment (B); white area (red star), hemorrhagic dots (red circle), and glomerular vessels (red arrow) observed before treatment
(C); resolution of vascular structures and scales observed after treatment (D); inset: Clinical image

In a report by Errichetti et al., the prediction of treatment
outcome was assessed in psoriatic lesions treated by NB-
UVB. Moreover, they showed that globular and dotted ves-
sels were associated with poor/no response and good re-
sponse, respectively. It is proposed that psoriatic plaques
localized to legs and the lesions showing globular vessels
predict poor response by NB-UVB (11).

In this study, treatment response varied depending
on the type and distribution of vessels. Red dots at the
baseline showed better response with PASI-100 at the end
of 12th weeks in the majority. Inversely, globular and
glomerular vessels demonstrated a poor response to treat-
ment, and PASI-100 was observed in a very small number.
This is probably due to variations in the degree of tortu-
osity and dilatation of capillaries in the dermis. A more
pronounced inflammatory process produces globular and
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glomerular vessels; nevertheless, red dots are due to mild
inflammation. In terms of the distribution of vessels, PASI-
100 was noted in patchy distribution at the end of the 12th
week. Conversely, none of the lesions with regular distri-
bution achieved PASI-100. The patchy and regular distri-
butions suggested the presence of minimal and profound
capillary dilatation, respectively, thereby demonstrating a
good response in the former and a poor response in the lat-
ter. Similar findings were observed in both groups. There-
fore, MTX and APL had similar therapeutic efficacy when
compared dermoscopically. However, PASI-100 was ob-
tained faster in group A than in group B. It is proposed that
the presence of red dots and patchy distribution would
predict a better response to both MTX and APL. Although
glomerular, globular vessels and regular pattern would
show a poor therapeutic response to both MTX and APL.
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Figure 5. Dermoscopy in apremilast group: Linear convoluted vessels (black circle), white areas (black arrow), and white scales (black star) before treatment (A); disappearance
of scales and vascular structures with few red dots (yellow circle) noted after treatment (B); glomerular vessels (red circle) observed before treatment (C); white areas (red stars)

and resolution of vessels observed after treatment (D); inset: Clinical image

Nevertheless, the therapeutic response was not analyzed
based on the location of lesions.

In another study on therapeutic response to biolog-
icals in psoriasis, Lallas et al. showed that regular and
patchy distribution had no and good responses to treat-
ment, respectively. The absence of vessels at baseline
demonstrated a complete response. Lallas et al. also noted
that the persistence or reappearance of red dots during
treatment had a high recurrence rate; nevertheless, hem-
orrhagic dots demonstrated a favorable response to bio-
logicals (10). The observations of the present study are
in line with the aforementioned findings. The lesions
with scattered and minimal distribution showed a good re-
sponse (PASI-100 in 61.5% and 23%, respectively); however,
the regular pattern showed the least improvement (PASI-
50 in 76.9%). This disparity could be based on inflamma-
tion and, in turn, on the amount of vasodilatation. Hemor-

rhagic dots showed a good response. This could be due to
minimal vasodilatation with the extravasation of erythro-
cytes. Therefore, the lesions with scattered and minimal
distribution and hemorrhagic dots would predict a good
response to both MTX and APL. However, in this study, it
was not possible to follow up on the lesions after 12 weeks
for the recurrence of the lesion. Micro-ulceration (due to
excoriations) and white areas (representative of psoriasi-
form hyperplasia due to the chronicity of the lesion) were
reduced significantly (P < 0.05) in both groups after the
treatment. The faster achievement of PASI-100 in patients
on MTX is based on the potent antiangiogenic in compar-
ison to APL. Therefore, vascular structures in psoriatic le-
sions responded well to MTX, compared to APL (18).

To summarize, the current study’s results suggest that
dermoscopy is a useful diagnostic tool in evaluating the re-
sponse in psoriatic lesions treated with MTX and APL. Vas-
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Table 1. (A) Frequency of Distribution of Dermoscopic Findings in Both Groups; (B) Correlation of Psoriasis Area and Severity Index (PASI) Reduction with Type of Vessels; (C)

Correlation of PASI Reduction with Distribution of Vessels

Follow-ups
GroupA (n=45) Group B (n=45)
Baseline  1stVisit  2ndVisit  3rdVisit  Baseline  1stVisit  2ndVisit  3rd Visit

A) Dermoscopic features

Regular 19 15 12 13 15 10 10 12

Scattered 10 15 18 10 14 16 18 8

Patchy 12 12 14 17 13 15 16 20

Minimal 4 8 8 18 3 4 6 15

Red dots 20 10 7 1 1 8 5 3

Glomerular/bushy vessels 17 12 10 5 16 12 8 6

Globular vessels 15 8 4 2 10 12 5 3

Radial vessels 1 0 0 0 0 0 0 0

Micro-ulceration 1 0 0 0 0 0 0 0

Hemorrhagic dots 18 3 5 0 14 10 8 6

White areas 16 9 4 4 12 10 7 3

Red Dots, No. (%) Glomerular, No. (%) Globular, No. (%) Radial, No. (%)

B) PASI reduction

PASI-50 0(0) 4(30.7) 8(61.5) 1(7.7)

PASI-75 0(0) 10 (37) 17(62.9) 0(0)

PASI-90 19 (51.3) 18 (48.6) 0(0) 0(0)

PASI-100 12(92.3) 1(7.7) 0(0) 0(0)

Regular, No. (%) Scattered, No. (%) Patchy, No. (%) Minimal, No. (%)

C) PASI reduction

PASI-50 10(76.9) 2(15.6) 1(7.6) 0(0)

PASI-75 19(70.4) 5(18.5) 2(7.4) 1(3.7)

PASI-90 5(13.5) 15(40.5) 14(37.8) 3(8.1)

PASI-100 0(0) 2(15.4) 8(61.5) 3(23)

Abbreviation: PASI, psoriasis area and severity index.

cular structures were the predominant feature in provid-
ing the early indication of treatment response in psoriasis.
Therefore, vascular structures not only play a significant
role in the dermoscopic diagnosis of psoriasis butalso pre-
dict treatment outcomes in the lesions treated with MTX
and APL. The dermoscopic assessment of psoriatic lesions
in successive follow-up visits would bring benefit in pre-
dicting the therapeutic outcomes of MTX and APL. Con-
cerning cost and dosage, MTX is economical and has better
compliance than APL. The MTX has a faster PASI reduction
than APL.

The limitations of the present study include the small

sample size and a lack of follow-up analysis after 12 weeks.
Variations in dermoscopic features based on the location
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and duration of lesions were not also assessed.

5.1. Conclusions

Dermoscopy, as a rapid assessment tool in clinical prac-
tice, is proven helpful in the prediction of the treatment
response in psoriasis by demonstrating definitive vascular
patterns which could be used for choosing a better treat-
ment modality. It is repeatable each time with a great au-
thentication of evidence-based documentation. The pres-
ence of red dots with patchy distribution and hemorrhagic
dots would predict a good therapeutic response to both
MTX and APL. Patients would be convinced about the prog-
nosis of their psoriatic lesions, and treating physicians
would benefit from the identification of which drug is
good for a particular vascular pattern.
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