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ABSTRACT
Background: Psoriasis is a disease of systemic inflammation with multiple organ ramifications. It is a chronic,
painful, non-communicable, immune-mediated, genetic disease-causing disfiguration and disability, for which there is
no cure and with great negative impact on patients’ quality of life (QoL). Aim and objective was to assess the efficacy
and safety of adalimumab (ADA) in moderate to severe plaque psoriasis.
Methods: A hospital based, analytical retrospective observational study was conducted among patients aged 18 years
and above, irrespective of gender and who received adalimumab treatment for moderate-to-severe plaque psoriasis
and attended the outpatient clinic of dermatology at a tertiary care hospital for a period of 12 months. Efficacy was
evaluated in all patients at 4, 12 and at last visit by calculating PASI (psoriasis area and severity index) relative to pretreatment visit (baseline 0 week) as there was no comparative group. Safety was assessed by recording of side effects
if any. Data was entered in MS excel 2019 and statistical analysis was done using SPSS 23 demo version.
Results: The mean PASI score at 0 week was 24.4±3.26, this when compared to PASI score at 4 weeks (11.2±4.08),
at 12 weeks (3.2±2.40), at 52 weeks (0.5±0.96) had shown an extreme statistically significant difference. Side effects
reported were urticaria, diarrhea, upper respiratory tract infections.
Conclusions: Adalimumab was very effective for chronic psoriasis, when given at high loading dose followed by
maintenance dose every other week with minimal side effects.
Keywords: Adalimumab, Biologics, Efficacy, Psoriasis, PASI, Safety
INTRODUCTION
Psoriasis is a chronic, non-communicable, immunemediated, painful, genetic disease-causing disfiguration
and disability, for which there is no cure and with great
negative impact on QoL.1,2 The worldwide prevalence of
psoriasis was estimated to be between 1-3 p.c.,
respectively.3 The global age-standardized prevalence
rate of psoriasis vulgaris during the year 2017 was 811
per 100,000 population (approximately 0.84 p.c. of world
population), with an increase in incidence of psoriasis
from 92 per 100,000 in 1990 to 99 in 2017. 4

It is a disease of systemic inflammation with multiple
organ ramifications.5 It predominantly involves the skin
and nails, it is also associated with co-morbidities like
psoriatic arthritis, cardiovascular disease, diabetes,
elevated risk of non-Hodgkin lymphoma and cutaneous
T-cell lymphoma and psychiatric illness (depression,
anxiety).5 Skin lesions appear as localized or generalized,
symmetrical, sharply demarcated, red papules and
plaques and usually covered with white or silver scales,
that cause itching, stinging and pain.5 About 1.3-34.7 p.c.
of the patients with psoriasis develop chronic,
inflammatory arthritis that leads to joint deformations and
disability, also called psoriatic arthritis.6,7 Nail changes
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develop among 4.2-69 p.c. of the patients suffering from
psoriasis develop nail changes.8
Psoriasis causes great physical, emotional, social burden
and significant QoL impairment.9-13 Disfiguration,
disability and marked loss of productivity are common
challenges for people with psoriasis.14,15 There were
significantly higher rates of depression, leading to
negative impact for individuals and society. 16 Despite of
different treatment options availability to treat moderateto-severe psoriasis, epidemiological studies reported a
low rates of systemic treatments usage and patient
satisfaction.17,18 Due to low systemic treatment usage,
low patient satisfaction, high side-effects and toxicities,
the major focus in psoriasis research was the
development of biologic therapies which dramatically
changed the treatment and management of psoriasis.19
There were various biological factors available as of 2018
that included two tumor necrosis factor (TNF)-α
inhibitors infliximab (IFX) and adalimumab (ADA); one
anti-interleukin (IL)-12/23p40 antibody ustekinumab
(UST); three IL-17 inhibitors secukinumab, ixekizumab
(IXE) and brodalumab; and one anti-IL-23p19 antibody
guselkumab.1 ADA is the first recombinant fully human
monoclonal antibody used for the treatment of psoriasis
that inhibited TNF.20
Evidence-based guidelines and Canadian psoriasis expert
panel have integrated biologics in the management of
patients with moderate-to-severe psoriasis.21 Various
cytokines were implicated in pathogenesis of psoriasis,
among which TNF-α is a major proinflammatory
cytokine.22 ADA, an anti-TNF-α IgG1 antibody was
approved by USFDA for the treatment of moderate-tosevere plaque psoriasis and psoriatic arthritis. This antiTNF-α IgG1 antibody blocked the TNF-α activity by
inhibiting its interaction with p55 and p75 TNF-α
receptors with high efficacy and tolerability.22
ADA efficacy in the treatment of moderate-to-severe
psoriasis was evaluated by clinical trials using PASI-75
or PASI-90 response rate (the proportion of patients who
achieve ≥75% or ≥90% improvement with respect to their
baseline PASI.23
Aim and objective
The aim and objective was to assess the efficacy and
safety of ADA in moderate to severe plaque psoriasis.
METHODS
A hospital based, analytical retrospective observational
study was conducted among patients aged 18 years and
above, irrespective of gender and who received ADA
treatment for moderate-to-severe plaque psoriasis and
attended the outpatient clinic of dermatology in
Employees’ State Insurance Corporation medical college
and hospital, Sanathnagar, Hyderabad, Telangana state.
Pregnant
women,
lactating
mothers,
severely

immunocompromised, patients with other active
infections were excluded from the study. The study was
conducted for a period of 12 months (1 October 2020 to
30 September 2021). IEC approval was obtained. A
written informed consent was obtained from the patients
before including their details in the study. A detailed
history taken and reports of conducted screening
procedures (included chest X-ray, screening for hepatitis
B, C, HIV and tuberculin skin testing) were also verified.
A sample size was calculated considering an α-error of
0.05; β-error of 0.2; an expected mean difference of the
outcome between the two groups was 5.6 and an expected
standard deviation of difference of the outcome between
the two groups of 4.5; using the formula,
n≥

2 (𝑍1 −𝛼⁄2+𝑍1 −𝛽)2
𝛿𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑐𝑒
⁄𝜎
(
)2
𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑐𝑒

+

(𝑍1 −𝛼⁄2)2
.
2

The calculated sample size (n) was ≥13, in the present
study about twenty-five patients were included.
All the patients received ADA 80 mg at week 0 followed
by 40 mg every other week starting from first week after
initial dose. Efficacy was evaluated in all patients at 4, 12
and at last visit by calculating PASI relative to pretreatment visit (baseline) as there was no comparative
group. The comparison of PASI score was performed
through time, baseline (0 week) in relation to 4, 12, 52
weeks.
PASI was calculated as follows: the body was divided
into four sections (head (H) (10% of a person's skin);
arms (A) (20%); trunk (T) (30%); legs (L) (40%)). Each
of these areas was scored by itself and then the four
scores were combined into the final PASI. For each
section, the percent of area of skin involved was
estimated and then transformed into a grade from 0 to 6:
(1) 0% of involved area; (2) <10% of involved area; (3)
10-29% of involved area; (4) 30-49% of involved area;
(5) 50-69% of involved area; (6) 70-89% of involved
area; (7) 90-100% of involved area. Within each area, the
severity was estimated by three clinical signs: erythema
(redness), induration (thickness) and desquamation
(scaling). Severity parameters were measured on a scale
of 0 to 4, from none to maximum. The sum of all three
severity parameters was then calculated for each section
of skin, multiplied by the area score for that area and
weight of respective section (0.1 for H, 0.2 for A, 0.3 for
body and 0.4 for L).
Data recorded included age, gender, type of psoriasis, age
at diagnosis of psoriasis, details of previous treatments,
response to treatment as PASI (75, 90, 100), duration of
therapy, discontinuation of drug, reasons for
discontinuation.
Safety was assessed by recording of side effects (allergic
reactions, injection site reactions, upper respiratory tract
infections, any symptoms of reactivation of TB or
hepatitis B).
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RESULTS

Statistical methods

In the present study twenty five patients who received
ADA treatment for moderate to severe psoriasis were
included, about 76 p.c. were males and 24 p.c. were
females and majority of the males and females were in
30-40 years age group (Table 1). The mean age of the
patients was 39.5±9.42 years, the mean weight of the
patients was 68.5±9.01 kilograms, the mean height of the
patients was 166.6±10.3 centimeters and the mean BMI
of the patients was 24.7±2.89 kilograms per square meter
(Table 2).
Table 1: Distribution of patients based on gender and age.

Collected data was entered into MS excel 2019 and
analyzed using SPSS 23 demo version. Continuous
variables were expressed as mean and standard
deviations, while categorical variables were expressed as
proportions and percentages. Paired t test (also called
before and after test) and ANOVA were used for
analysing the continuous data wherever necessary at 95%
confidence limit (p<0.05).

Gender
Male
Female

N (%)
N (%)

Age (in years)
18-30
31-40
5 (26.3)
6 (31.6)
0 (0)
3 (50.0)

41-50
4 (21.1)
3 (50.0)

51-60
4 (21.1)
0 (0)

>60
0 (0)
0 (0)

Total
19 (76)
6 (24)

Table 2: Characteristics of the study population before starting ADA.
Variables
Gender (%)
Age (in years)
Weight (in kg)
Height
BMI
Psoriasis type (%)
Family history
Co-morbidities

Duration of illness (years) (%)

Biologic (%)
Previous treatments (topical) (%)
Previous treatments (oral) (%)
Phototherapy (%)

Male
Female
Mean (SD)
Mean (SD)
Mean (SD)
Mean (SD)
Chronic plaque psoriasis
Chronic plaque psoriasis with arthritis
Present
Absent
Nil
Diabetes
Hypertension
1
2
3
4
5
6
>7
Naïve
Non-naïve
Steroids
Coal tar
Methotrexate
PUVA

Findings
19 (76)
06 (24)
39.5 (9.42)
68.52 (9.01)
166.6 (10.3)
24.7 (2.89)
21 (84)
4 (16)
06 (24)
19 (76)
19 (76)
05 (20)
01 (4)
08 (32)
04 (16)
02 (8)
01 (4)
05 (20)
05 (20)
04 (16)
21 (84)
13 (52)
01 (4)
11 (44)
03 (12)

Table 3: Comparison between PASI scores at various weeks after ADA treatment initiation.
PASI score (weeks) at various
levels
0 and 4
0 and 12
0 and 52
4 and 12

PASI score (mean±SD)

t

df

P value

24. 416±3.26 and 11.236±4.08
24. 416±3.26 and 3.236±2.40
24. 416±3.26 and 0.560±0.96
11.236±4.08 and 3.236±2.40

14.990
31.348
37.198
11.717

24
24
24
24

0.0001
0.0001
0.0001
0.0001
Continued.
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PASI score (weeks) at various
levels
4 and 52
12 and 52

PASI score (mean±SD)

t

df

P value

11.236±4.08 and 0.560±0.97
3.236±2.40 and 0.560±0.97

13.763
8.244

24
24

0.0001
0.0001

Table 4: PASI score in relation to biologics.
PASI score at
various intervals
(weeks)
0
4
12
52

Biologic

N

Mean

Std. deviation

Naive
Non-naive
Naive
Non-naive
Naive
Non-naive
Naive
Non-naive

4
21
4
21
4
21
4
21

25.7750
24.1571
14.1750
10.6762
4.0500
3.0810
0.6500
0.5429

2.29837
3.40067
1.61323
4.19356
2.81129
2.36085
1.30000
0.92713

F

P value

0.818

0.375

2.631

0.118

0.537

0.471

0.040

0.844

Table 5: Pre-treatment characteristics of biologic naive and non-biologic naive patients.
Variables
Age (mean±SD)
Weight (mean±SD)
Height (mean±SD)
BMI (mean±SD)

Biologic naive
35±7.52
73±7.51
164.75±8.26
26.8±1.3

Non-naive
40.38±9.65
67.66±9.16
167.04±10.8
24.28±2.94

P value
0.35
0.28
0.67
0.20

Table 6: Distribution of patients based on side effects.
Side effects
Urticaria
Diarrhoea
Upper respiratory tract infections (URTIs)

Number of patients (%)
2 (8)
1 (4)
1 (4)

Table 7: Comparison of various studies in relation to PASI.
Study

Study design

Present study

Retrospective

Armesto et al3

Retrospective

DiLernia et al24

Retrospective COHORT

Menter et al25

12-week, randomized,
double-blind,
placebo-controlled

Treatment protocol
80 mg loading, followed by 40 mg
every other week
80 mg loading, followed by 40 mg
every other week
(15-30 kg) 20 mg loading,
followed by 20 mg eow.
(≥30 kg) 40 mg loading, followed
by 40 mg eow.
80 mg loading followed by 40 mg
every other week

Baseline
mean PASI

PASI 75
achievement (%)

24.4

96

15.9

95

14.7
55.5

16.7

-

Table 8: Side effects comparison in various studies.
Study
Present study
DiLernia et al25
Armesto et al3

Side effects
Urticaria, diarrhoea, URTIs
Recurrent pharyngo-tonsillitis; recurrent bacterial skin infections; increased weight gain
Increase in serum aminotransferases; weight gain; raise in serum cholesterol and triglycerides.
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24.41
25

Averag

20

15
11.23

Mean
SD

10
4.08

3.26

5

3.23

2.4
0.058

0.97

0
0W

4W

12 W

52 W

Weeks

Figure 1: PASI score wise distribution in weeks.
Among the patients 84 p.c. were diagnosed as chronic
plaque psoriasis and 16 p.c. were diagnosed as chronic
plaque psoriasis with arthritis. There was a positive
family history of psoriasis among 24 p.c. of the patients.
About 20 p.c. of the patients were diabetics and 4 p.c. of
the patients were hypertensives. Previous treatment with
topical steroids, topical coal tar and oral methotrexate
was present among 52 p.c., 4 p.c. and 44 p.c. of the
patients. About 12 p.c. oof the patients had undergone
psoralen and ultraviolet A radiation (PUVA) therapy
(Table 2).

0, 4, 12, 52 weeks was compared to biologic using
statistical test ANOVA, there was no statistically
significant difference (Table 4). Age, weight, height and
BMI when compared with biologic naïve and non-naïve
groups, had reported no statistical significance (Table 5).

To understand the efficacy of ADA, PASI score was
considered at 0, 4, 12, 52 weeks. The comparison of
PASI score was done through time, baseline (0 week) in
relation to 4, 12, 52 weeks, as there was no comparative
group. The mean PASI score at 0 week was 24.4±3.26,
this when compared to PASI score at 4 weeks
(11.2±4.08), at 12 weeks (3.2±2.40), at 52 weeks
(0.5±0.96) had shown an extreme statistically significant
difference with p<0.001 using one sample t test (Table 3).
Later, mean PASI score at 4 week (11.2±4.08) was
considered as baseline, this when compared to PASI
score at 12 weeks (3.2±2.40), at 52 weeks (0.5±0.96) had
shown an extreme statistically significant difference with
p<0.001 (Table 3). Finally, mean PASI score at 12 week
(3.2±2.40) was considered as baseline, this when
compared to PASI score at 52 weeks (0.5±0.96) had
shown an extreme statistically significant difference with
p<0.001 (Table 3) (Figure 1).

The present study had descriptive data regarding efficacy
of ADA in patients with moderate-to-severe psoriasis
who attended at dermatology outpatient. The moderateto-severe psoriasis treatment algorithm was reviewed by
expert panels and it was proposed that biological agents
to be positioned at the same level as conventional
systematic therapy and phototherapy.21

About 16 p.c. of the patients were in biologic naïve group
and 84 p.c. were in non-naïve group, when PASI score at

To understand the safety of ADA side effects were
studied, 8 p.c. of the patients had urticaria followed by 4
p.c. (each) were with diarrhea and URTIs (Table 6).
DISCUSSION

In the course of this study, 12 weeks after the start of
treatment with ADA 96 p.c. of the patients experienced
75 p.c. of reduction in PASI and 72 p.c. of patients
achieved total clearance of skin psoriasis (PASI 100). In
the study conducted by Armesto et al among 100 patients
it was reported that 16 weeks after the treatment initiation
of 95 p.c. of the patients experienced 75 p.c.
improvement in PASI (PASI-75) and 40 p.c. achieved
total skin psoriasis clearance (PASI 100).3 In the study
conducted by DiLernia et al among 54 patients it was
reported that 16 weeks after the treatment initiation of
55.5 p.c. of the patients experienced a PASI-75 response,
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29.6 p.c. of the patients experienced a PASI-90 response
and 18.5 p.c. achieved PASI 100 (Table 7).24

6.
7.

In present study side effects reported were urticaria,
diarrhoea, upper respiratory tract infections (URTIs)
which were similar to DiLernia et al study (Table 8).24
8.

Limitation
The limitation was that the drug was costly and results
cannot be generalized as the sample size was small.

9.

CONCLUSION
ADA was very effective for moderate to severe chronic
plaque psoriasis, when given at high loading dose
followed by maintenance dose every other week with
minimal side effects. Novel biological drug ADA is
effective compared to other drugs. Psoriatic arthritis is
one disease causing morbidity with deformities. This
drug brings down morbidity drastically not only in
chronic plaque psoriasis but also in psoriatic arthritis.
Quality of life was also improved significantly in patients
treated with this drug. This drug was found to be safe in
all age groups (>5 years) with periodic screening for
infections. But this cannot be widely used because of its
cost.
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