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Background: Atopic dermatitis (AD) aetiology is not exactly identified, but it is
characterized by pruritic skin reactions with elevation in the levels of inflammatory
markers. Despite the fact that Corticosteroids are the mainstay therapy in the
management of AD, they have many local and systemic adverse effects.

Objective: The aim of this study is to evaluate the efficacy and safety of topical
tacrolimus ointment in comparison to topical hydrocortisone cream in the
management of the AD of children diagnosed with AD.

Patients and Methods: This study was conducted on 200 children with AD. They
were simply randomized into two groups, the tacrolimus group treatedwith 0.03%
topical tacrolimus ointment and the hydrocortisone group treated with 1%
hydrocortisone cream twice daily during the 3 weeks study period.

Results: At the end of the study, both the tacrolimus and hydrocortisone groups
showed a significant decline in themean serum level of IL-10, IL-17, and IL-23 (p <
0.05) when compared to their baseline levels. However, the tacrolimus group
showed amore significant decrease (p < 0.05) in themean serum level of IL-10, IL-
17, and IL-23 as compared to the hydrocortisone group [Mean differences = 1.600,
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95% CI: 0.9858–2.214; 1.300, 95% CI: 1.086–1.514 and 4.200, 95% CI:
3.321–5.079]. Moreover, the median mEASI decreased similarly from 32 to 21 in
the tacrolimus group and from 30 to 22 in the hydrocortisone group (p > 0.05)
[Median difference = −2.000, 95% CI: −2.651 to −1.349; Median difference = 1.000,
95% CI: 0.3489–1.651]. Mild to moderate transient stinging and erythema were the
main adverse effects that showed higher incidence in the tacrolimus group than in
the hydrocortisone group (p < 0.05). In most cases, they resolved within 3–4 days.
Besides, tacrolimus ointment did not cause skin atrophy as compared to the
hydrocortisone group (p < 0.05).

Conclusion: Tacrolimus ointment is more beneficial than hydrocortisone cream in
managing AD in children in terms of lowering the inflammatory markers, however,
there is no difference on the dermatitis severity scale. Moreover, tacrolimus is safer
with a better side effect profile compared to hydrocortisone.

Trial Registration: The trial is registered at ClinicalTrials.gov (CT.gov identifier:
NCT05324618)

KEYWORDS
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numbering: continuous atopic dermatitis, mEASI left-to-right

1 Introduction

Atopic dermatitis (AD) is a common skin disorder with pruritic
inflammation (Schlapbach, and Simon, 2014). The prevalence of AD
increased in the last 3 decades by two or three folds worldwide. In
developed countries, AD is supposed to affect 15%–30% of children
and 2%–10% of adults (Lyons et al., 2015). This type of dermatitis is
usually associated with the presence of a family history of other
atopic disorders such as allergic rhinitis or asthma (Silverberg and
Simpson, 2013).

The clinical presentation of AD varies according to the age of
the patient (Ellis et al., 2012); it usually begins in infancy with an
erythematous, papular skin rash that may first appear on the
cheeks and chin. In childhood, the skin appears dry, flaky,
rough, cracked, and may bleed because of scratching. In adults
the lesions appear to be more diffuse with erythema (Bos et al.,
2010). This condition is regarded as acute phase where the skin has
red patches with a scaly appearance and the chronic phase in which
the skin thickens (Silverberg and Simpson, 2013; Chiricozzi et al.,
2019).

AD is a complex multifactorial heterogeneous disorder that
results from the interaction of genetic and epigenetic factors,
dysregulation of the immune system, dysfunctional epithelial
barrier, and environmental agents (Gür Çetinkaya and Şahiner,
2019). The two major groups of involved genes are the genes
encoding structural proteins of epidermal and epithelial and the
genes that regulate the production of cytokines for the immune
response (Bath-Hextall et al., 2008; Luger, 2011).

In AD patients, it is found that there is an imbalance in the
TH1 and TH2 immune responses. Increased TH2 activity causes
the release of interleukin (IL)-3, IL-4, IL-5, IL-10, and IL-13 which
results in blood eosinophilia, increased total serum
immunoglobulin IgE, and increased mast cells growth and
development (Macias et al., 2011). In pediatric patients with
AD, Th2, and Th17 markers were elevated in the blood in
addition to strong immune activation of Th2, Th9, and Th17 in

skin lesions (Noda et al., 2015; Brunner et al., 2018). As a result,
Th2 signaling continues to be the primary driver of pediatric
AD, although Th17 signaling is more prominent when
compared to AD in adults (Czarnowicki et al., 2019; Renert-
Yuval et al., 2021).

The Th2 cytokines; IL-4, IL-5, IL-9, IL-13, IL-31, as well as IL-
22, which is also produced by Th22 cells; are produced excessively
during the acute phase of AD (Henderson et al., 2008; Gittler et al.,
2012; Wynn, 2015; Gandhi et al., 2016). These cytokines enhance
the inflammatory reaction and increase IgE synthesis. IL-22 is
responsible for skin barrier integrity, and its level has been linked
to the severity of AD (Czarnowicki et al., 2015). Thymic stromal
lymphopoietin (TSLP), IL-25, and IL-33 are produced by
keratinocytes in lesion sites, and they promote the production
of Th2 cytokines by stimulating dendritic cells (DCs) in the skin
(Brandt, Sivaprasad, 2011). After migrating to nearby lymph
nodes, these activated DCs play a crucial role in turning naive
T cells into Th2 lymphocytes (Jakubzick et al., 2015). Additionally,
innate lymphocyte group 2 cells (ILC2) are produced and
stimulated to release IL-5 and IL-13 as a result of TSLP, IL-25,
and IL-33 production. Recent research has demonstrated that IL-
31 significantly affects the onset of pruritus (Jakubzick et al., 2013;
Furue et al., 2018). Another cell type that contributes to the acute
phase is the Th17 lymphocyte. The inflammatory cascade is started
when this cell produces the cytokines IL-17 and IL-22
(Czarnowicki et al., 2014).

AD patients are more likely to develop different skin infections
as compared to healthy individuals, including Staphylococcl
secondary bacterial infections and Herpes Simplex viral infection
(Czarnecka-Operacz and Jenerowicz, 2012).

Topical corticosteroids (TCS) are the cornerstone for the
management of AD to which other treatments are compared
(Eichenfield et al., 2014; Calabrese et al., 2022). They act by
many mechanisms to inhibit inflammation. Although TCS are
very effective, they have local adverse effects such as skin thinning,
striae, perioral dermatitis, acne, rosacea, telangiectasias, purpura,
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and focal hypertrichosis. Moreover, systemic absorption of TCS
can lead to systemic effects such as the suppression of the
hypothalamic-pituitary-adrenal (HPA) axis, infections,
hyperglycaemia, cataracts, glaucoma, and growth retardation (in
children) (Ashcroft et al., 2005).

According to the American Academy of pediatrics (2014), twice-
daily application of mild topical corticosteroids, such as 1%
hydrocortisone, for an uninterrupted period of 3 weeks, is
recommended as a standard therapy for pediatric patients.
However, skin atrophy as a common side effect remains a
concern even with short-term use of topical corticosteroids
especially when applied to the face, neck, and folds, where the
skin is thin and more susceptible to atrophy. Therefore, in clinical
practice to induce remission, twice-daily applications can be
suggested in the first few days of treatment, then single
administration is preferred as a maintenance therapy. The
reduced number of daily applications over time may help to
reduce the risk of side effects and improve patient adherence
(Chu et al., 2015).

Furthermore, the efficacy of mild topical corticosteroids is
generally not adequate for moderate-to-severe AD and the long-
term use of them carry also the risk of local side effects, such as skin
atrophy and striae, as well as systemic side effects. Even though skin
atrophy is a reversible phenomenon and healing may occur after a
few weeks of TCSs discontinuation, this potential side effect should
be avoided. Another limitation of the use of topical corticosteroids is
corticophobia, which is common among caregivers of pediatric
patients and is associated with undertreatment and poor
adherence (Chiricozzi et al., 2020). Accordingly, seeking other
treatment options is crucial.

Topical calcineurin inhibitors (TCI) such as tacrolimus and
pimecrolimus are immunosuppressive and help to control the
acute flares and decrease new flares severity by acting as
immunomodulators (AshcroP et al., 2007). They inhibit the
calcineurin and subsequently inhibit the T-cell proliferation
that produces many inflammatory cytokines such as IL-2, IL-3,
IL-4, IL-17, and tumour necrosis factor (TNF). TCI is more
selective as compared to TCS. They have fewer adverse effects
so they are considered as acceptable alternatives to TCS (Breuer
et al., 2005).

It is approved to use tacrolimus 0.03% ointment in moderate
to severe AD from the age of 2 years and older, while the 0.1%
ointment is limited to the age of 16 years and older. Pimecrolimus
1% cream is approved for mild to moderate AD for the age of
2 years and older (Fonacier et al., 2005). There is limited data for
comparing TCS with tacrolimus or pimecrolimus.

The FDA has a black box warning for both tacrolimus ointment
and pimecrolimus cream about their potential local skin
carcinogenesis as seen in animal studies (Legendre et al., 2015).
However, until now no causal relationship has been proven between
the use of TCI and the development of different types of skin cancers
(Legendre et al., 2015).

The current study aims to assess the efficacy and safety of topical
tacrolimus ointment as compared to topical hydrocortisone cream
in children diagnosed with AD. To the best of our knowledge, there
are no previous studies that evaluated the efficacy of tacrolimus
versus hydrocortisone with regard to measuring the decrease in the
inflammatory markers that are naturally high in AD patients.

2 Patients and methods

2.1 Study design

This study is a prospective, double-blinded, simply
randomized clinical trial. The trial was conducted on AD
children, recruited from an outpatient dermatology clinic at the
National Hepatology and Tropical Medicine Research Institute
(NHTMRI), Cairo, Egypt.

2.2 Patients

All AD patients presenting to the dermatology clinic of
NHTMRI, girls or boys, 2-16 years old, were screened to be
included in our study. AD diagnosis was according to Hanifin
and Rajka criteria (Hanifin and Rajka, 1980). According to the
original Hanifin and Rajka criteria, a patient was diagnosed with AD
when at least 3 of 4 major and at least 3 of 23 minor features
were met.

On the other hand, the study criteria exclude patients diagnosed
with other skin disorders likely to affect drug absorption or disorders
requiring medical treatment within 5 days before the start of the
study; patients with co-existing acute infections, or neoplasia;
patients suffering from renal, hepatic, cardiovascular or
hematological disorders; patients suffering from any food allergy
and other skin reactions causing acute onset of skin rash; patients
with known hypersensitivity to hydrocortisone or tacrolimus, and
patients who are taking systemic corticosteroids or anti-
inflammatory medications.

Two hundred eligible patients were randomized into either of
2 groups (Figure 1):

Group 1 (Tacrolimus group): One hundred patients are treated
with a thin layer (1 FTU) of 0.03% topical tacrolimus ointment on
the affected areas twice daily for 3 weeks.

Group 2 (Hydrocortisone group): One hundred patients are
treated with a thin layer (1 FTU) of 1% hydrocortisone cream on the
affected areas twice daily for 3 weeks.

Tacrolimus (Tacrolimus 0.03%®) was made by AL-Andalous
medical company for pharmaceutical services, Egypt.

Hydrocortisone (Micort 1%®) was made by Cid company for
pharmaceutical and chemical industries, Egypt.

The commonly used emollient in both groups is Vaseline
petrolatum jelly (Vaseline®) which is applied in adequate
quantities at least 2 times daily or as frequently as the skin gets
dry depending on the climate, moisture, or the use of air
conditioning. It is applied also within 3 min after bathing to
improve skin hydration.

2.3 Randomization and blinding

Eligible patients were assigned to either of the 2 groups
randomly in a 1:1 ratio by a computer random number
generator program. The sequence was concealed until the
study arms were assigned. Since the study is double-blinded,
both the patients and Clinicians remain blinded from
randomization. Medications were given to the patients’
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caregivers by an unblinded pharmacist to be sure of the correct
treatment assignment. Both formulations were prepared to be
identical in size and appearance of the containers (tubes) and
labelling.

2.4 Clinical assessment

For both groups; demographic data (age, sex, and body mass
index (BMI)), family history, and age at onset and duration of AD
were gathered. All patients were subjected to dermatological
examination via the modified Eczema Area and Severity Index
(mEASI) score (Chopra et al., 2017) to assess the dermatitis
severity. This tool evaluates the eczema severity depending on
the body surface area affected by lesions, the morphology of
lesions (erythema, papules, excoriation, and lichenification), the
severity of lesions (0–3), and pruritus. The scores range from
0 to 72 for the main symptoms of AD and from 0 to 18 for
pruritus, giving a maximum possible score of 0 (no involvement)
to 90 (maximum involvement), (0–0.9 clear, 1–8.9 mild,
9.0–29.9 moderate, 30.0–90 severe). Moreover, patients were
monitored for the development of any side effects regularly
during the study period.

2.5 Laboratory measurements

At baseline and at the end of the study, a 5 mL blood sample was
taken from both groups. Then the samples were subjected to
centrifugation and separation at 3,000 rpm, for 10 min at 4°c, and
then kept frozen at −80°c to analyze IL-10, IL-17, and IL-23
biochemically. The analysis was performed by enzyme-linked
immunosorbent assay technique (ELISA) (DRG International
Inc., Springfield., New Jersey, United States) and (Quantikine,
United States) according to the manufacture instructions of the
provided company by using stat fax equipment.

2.6 Outcomes

Primary outcome: was to evaluate the effect of topical tacrolimus
ointment as compared to topical hydrocortisone cream by
estimation of the serum level of inflammatory cytokines and the
effect on the dermatitis severity scale using the modified Eczema
Area and Severity Index (mEASI) score.

Secondary outcome: was to evaluate the tacrolimus safety as
compared to hydrocortisone through the assessment of treatment-
related toxicities.

FIGURE 1
Study flow diagram.
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2.7 Ethical consideration

The study was performed analogously to the Good Clinical
Practice guidelines and the ethical principles of the Helsinki
Declaration of 1964. The study protocol was revised and
approved by the institutional review board of the ethics
committee of the Faculty of Pharmacy, Ain Shams University
(ACUC-FP-ASU RHDIRB2020110301 REC #25)
(ClinicalTrials.gov Identifier: NCT05324618). Before
participation in the study, all eligible children’s caregivers
were informed about the study protocol and requested to
sign a written informed consent.

2.8 Statistical analysis

2.8.1 Sample size calculation
The required sample size is calculated as consistent with data

from an earlier study (Breuer et al., 2005) by considering the serum
dermatitis severity scale as a key dependent variable, 0.05 as type I
error, and 90% as the study power. The sample size of 70 patients in
each group is calculated. Taking into account a 30% possible drop-
out rate, 100 patients are enrolled in each group.

SPSS statistical program (v.22; SPSS, Chicago, IL) is applied to
perform the statistical analysis. Quantitative non-parametric data
are expressed as a median and interquartile range, while mean and
standard deviation are used for quantitative parametric data. Both
numbers and percentages are applied as categorized data.
Kolmogorov–Smirnov test is performed to test the normal
distribution of parameters in both groups. The Paired Student’s
t-test, Unpaired Student’s t-test, Mann-Whitney test, Wilcoxon test,
and Chi-square test are performed for data analysis. The probability

of error of 0.05 is considered to be significant, and 0.001 to be highly
significant.

3 Results

The two hundred patients enrolled in the trial continued until
the end of the study. Fortunately, there was no dropout. At baseline,
both groups didn’t show any significant differences (p > 0.05) in
terms of demographic data (age, sex, BMI), clinical characteristics,
and laboratory parameters. (Table 1).

Using the mEASI as a clinical tool to assess the severity of AD,
both groups show no significant difference in their median total score

TABLE 1 Demographics and Clinical characteristics and laboratory parameters for the 2 groups at Baseline.

Baseline evaluation Tacrolimus group (n=100) Hydrocortisone group (n=100) p value

A. Demographic Data

Age (years) mean ± SD 10.2±1.2 11.3±1.9 0.61

Sex; n (%)

Male 39 (39%) 42 (42%) 0.45

Female 61 (61%) 58 (58%)

BMI (kg/m2) mean ± SD 24.2±2.1 23.3±2.4 0.52

B. Clinical Characteristics

Duration of AD (months) mean ± SD 5.3±0.4 4.6±0.53 0.23

Family history; yes n (%) 60 (60%) 65 (65%) 0.09

Severity; n (%)

Mild 10 (10%) 12 (12%) 0.4

Moderate 39 (39%) 42 (42%) 0.71

Severe 51 (51%) 46 (46%) 0.34

mEASI total score (median± IQR) 32±2.7 30±1.9 0.87

C. Laboratory parameters

Serum IL-10 (pg/ml) (mean ± SD) 14.4±2.4 15.1±2.1 0.09

Serum IL-17 (pg/ml) (mean ± SD) 4.2±0.21 4.5±0.53 0.078

Serum IL-23 (pg/ml) (mean ± SD) 32.6±4.5 31.5±3.9 0.089

n, number of patients; SD, standard deviation; BMI, body mass index; IQR, Interquartile range; AD, atopic dermatitis; mEASI score, modified eczema area and severity index; IL-10, Interleukin

10; IL-17, Interleukin 17; IL-23, Interleukin 23; *(p ≤ 0.05) is considered significant, **(p ≤ 0.001) is considered highly significant.

FIGURE 2
Median total score of mEASI in Tacrolimus and Hydrocortisone
group at baseline and at the end of the study.
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at baseline. After 3 weeks, the median total score of mEASI
significantly decreased (from 32 to 21) in the tacrolimus group
and (from 30 to 22) in the hydrocortisone group as compared to
their baseline results (Figure 2). However, the tacrolimus group shows
no significant difference (p > 0.05) in the medianmEASI total score as
compared to the hydrocortisone group at the end of the study
[Median difference was −2.000, 95% CI: 2.651 to −1.349 at
baseline and Median difference was 1.000, 95% CI:
0.3489–1.651 at the end of the study] (Figure 2).

Concerning the laboratory parameters; at the end of the
study, both the tacrolimus and hydrocortisone groups
showed significant decline in the mean serum level of IL-10, IL-
17, and IL-23 (p < 0.05) as compared to their baseline levels
(Figures 3, 4).

However, the tacrolimus group showed a more significant
decrease (p < 0.05) in the mean serum level of IL-10, IL-17,
and IL-23 as compared to the hydrocortisone group [Mean
differences = 1.600, 95% CI: 0.9858–2.214; 1.300, 95% CI:
1.086–1.514 and 4.200, 95% CI: 3.321–5.079] (Table 2; Figure 5).

For the adverse reactions in the tacrolimus group: 60 patients
experienced burning and stinging sensation and 20 patients
experienced erythema. In the hydrocortisone group, 8 patients
experienced signs of skin atrophy and 6 patients experienced skin
infection. Mild to moderate transient stinging and erythema were the
main adverse effects that showed higher incidence in the tacrolimus
group than in the hydrocortisone group (p < 0.05). In most cases, they
resolved within 3–4 days. Besides, tacrolimus ointment did not cause
skin atrophy as compared to the hydrocortisone group (p < 0.05).
However, none of the patients discontinued the therapy (Table 3).

4 Discussion

AD is one of the most common chronic inflammatory, relapsing
diseases of childhood (Ahmed et al., 2021). The cause of AD may
result from complex interactions between genetic, environmental, and
immunological factors with an overlapping epidermal barrier defect
(Lee et al., 2011; Mansour et al., 2020). First-line therapy has generally
consisted of proper skin care with scheduled use of emollients and
anti-inflammatory treatment as TCSs and/or TCIs, avoiding contact
with allergens and irritants (Patel et al., 2007).

The application of emollient is an integral part of the treatment
of patients with AD as it can maintain hydration, reduce disease
severity, reduce the amounts of topical anti-inflammatory agents
needed, prolong the time to flare, reduce the number of flares,
maintain clinical remission obtained with topical active agents
(Perrett and Peters, 2020).

According to the American Academy of Pediatrics (2014), twice-
daily application of mild topical corticosteroids, such as 1%
hydrocortisone, for an uninterrupted period of 3 weeks, is
recommended as a standard therapy for pediatric patients.
However, skin atrophy as a common side effect remains a
concern even with short-term use of topical corticosteroids,
especially when applied to the face, neck, and folds, where the
skin is thin and more susceptible to atrophy.

Furthermore, the efficacy of mild topical corticosteroids is
generally not adequate for moderate-to-severe AD and the long-
term use of them carry also the risk of local side effects, such as skin
atrophy and striae, as well as systemic side effects. Additionally, the
use of topical corticosteroids carries the risk of corticophobia, which is
common among caregivers of pediatric patients and is associated with
undertreatment and poor adherence (Chiricozzi et al., 2020). TCIs are
topical immunomodulators proven by some studies to be as effective
as TCSs in the management of AD but still the data are controversial.

The present study reported a significant decline in the median
total score of mEASI in both groups as compared to their baseline
values, however, no significant difference between both groups in
the median total score of mEASI existed at the end of the study. This
is in line with Bieber et al. (2007), Doss et al. (2010), and Khan et al.
(2016). While Reitamo et al., 2002a reported a significantly higher
decline in mEASI median percentage for the tacrolimus
group. Dähnhardt-Pfeiffer et al., 2013 also reported an additional
benefit to tacrolimus 0.1% ointment, as it increased the lipids in the
skin barrier in patients with atopic dermatitis exceeding the effect of
mometasone furoate cream. The variations in the results might be
due to differences in patients’ ages, populations, and the duration of
the study compared to this study and the other studies.

FIGURE 3
Mean serum level of IL-10, IL-17, and IL-23 in the Tacrolimus
group at baseline and at the end of the study.

FIGURE 4
Mean serum level of IL-10, IL-17, and IL-23 in the Hydrocortisone
group at baseline and at the end of the study.
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Additionally, the present study assesses the efficacy and safety of
0.03% tacrolimus ointment against 1% hydrocortisone cream as a
reference and standard therapy in the management of AD in
children. This study showed a significant decline in the mean serum
level of IL-10, IL-17, and IL-23 in the tacrolimus group as compared to
the hydrocortisone group at the end of the study (11.3, 2.3, 20.3 vs. 12.9,
3.6, 24.5, respectively). To the best of our knowledge, no previous studies
evaluated the efficacy of tacrolimus against hydrocortisone in terms of
measuring serum levels of inflammatory mediators. Some earlier studies
evaluated the efficacy of global response of improvement bymeans of the
physicians’ assessment. This outcome is reported byfive studies (Reitamo
et al., 2002a; Reitamo et al., 2002b; Reitamo et al., 2004; Sikder et al., 2005;
Bieber et al., 2007) using different doses and types of tacrolimus and
corticosteroids with follow up of three to 4 weeks. Two studies (Reitamo
et al., 2002a; Reitamo et al., 2004) observed that the tacrolimus group
showed a statistically significant improvement by medical evaluation as
compared to the corticosteroid group. On the contrary, three studies
(Reitamo et al., 2002b; Sikder et al., 2005; Bieber et al., 2007) did not find
any significant differences in enhancement between both groups.
Moreover, two studies evaluated the efficacy in terms of the global

response of improvement using the participants’ assessment; Retimo
et al. (2004) study reported that a greater number of participants in the
tacrolimus group showed better improvement while Doss et al. (2010)
found no variations between the groups.

Regarding adverse events, in the present study, most of the
tacrolimus group patients experienced erythema, burning and
stinging sensation. Similarly, Reitamo et al., 2002b & (2004),
Sikder et al. (2005), and Doss et al. (2010) revealed significantly
higher rates of burning and pruritus in the tacrolimus group as
compared to corticosteroid groups. The reported adverse effects in
this study are transient and not a reason for termination from
treatment. Furthermore, tacrolimus ointment does not cause skin
atrophy or interfere with collagen synthesis as compared to the
hydrocortisone group.

As pharmaceutical formulations, Tacrolimus ointment is preferred
over Hydrocortisone cream because the cream has disadvantages as a
vehicle, as rapid evaporation of formulation influences spread, resulting
in an uneven topical dose within the treated area. In contrast, ointment is
evenly spread and is thus a more appropriate formulation. Furthermore,
ointment remains on the skin surface for a longer period of time, which
helps ensure maximum product absorption (Ivens et al., 2001).

5 Conclusion

This double-blinded, randomized trial revealed that tacrolimus
0.03% ointment is more beneficial than hydrocortisone cream in
managing children with atopic dermatitis in terms of lowering the
inflammatory markers, but there was no difference on the
dermatitis severity scale. Moreover, tacrolimus has been shown
to be safer with a better side effect profile as compared to
hydrocortisone.

However; our study has a short duration. Hence. We do
recommend additional multicentre, long-term duration future
studies to evaluate the effect of tacrolimus 0.03% ointment on
the dermatitis severity scale in AD patients and to know the side
effect profile of tacrolimus Hengge et al. (2006).

TABLE 2 Laboratory parameters for the 2 groups at the end of the study.

Laboratory parameters Tacrolimus group (n = 100) Hydrocortisone group (n = 100) p-value

Serum IL-10 (pg/mL) mean ± SD 11.3 ± 2.1 12.9 ± 2.3 0.05*

Serum IL-17 (pg/mL) mean ± SD 2.3 ± 0.72 3.6 ± 0.81 0.021**

Serum IL-23 (pg/mL) mean ± SD 20.3 ± 3.2 24.5 ± 3.1 0.03**

n, number of patients; SD, standard deviation; IL-10, interleukin 10; IL-17, interleukin 17; IL-23, interleukin 23, *(p ≤ 0.05) is considered significant, **(p ≤ 0.001) is considered highly significant.

FIGURE 5
Mean serum level of IL-10, IL-17, IL-23 in Tacrolimus and
Hydrocortisone group at the end of the study.

TABLE 3 Incidence of the most common adverse events in both groups.

Tacrolimus group (n = 100) Hydrocortisone group (n = 100)

Skin burning sensation, No. (%) 60 (60%)* 12 (12%)

Skin erythema, No. (%) 20 (20%)* 4 (4%)

Skin atrophy, No. (%) 0 (0%) 8 (8%)*

Skin infection, No. (%) 4 (4%) 6 (6%)

*(p ≤ 0.05) is considered significant.
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