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Off-label prescription in paediatric patients is com-
mon, where some studies indicate that dermatologi-
cal conditions are more prone to off-label treatment.
This is the first study to analyse the prevalence of
off-label prescription in paediatric dermatology con-
sultation. This retrospective observational study was
performed using the medical records of paediatric pa-
tients who were evaluated in a paediatric dermatolo-
gical consultation in Pontevedra University Hospital,
Pontevedra, Spain. Of the 468 patients reviewed, 186
prescriptions were issued and 51.10% were off-label
prescription drugs. The dermatological conditions for
which off-label prescription was most common were
atopic dermatitis (29.0%), followed by warts (12.9%)
and infantile haemangiomas (11.8%). With respect to
drugs, topical tacrolimus (23.7%) was the most fre-
quently prescribed off-label drug. The main reason
for prescribing an off-label drug was for a disease not
included on the label (62.4%), followed by issuing it
at a lower age than authorized (55.9%). There was a
significant association between a higher percentage of
off-label prescription and younger age (p <0.001), and
the treatment of vitiligo, infantile haemangiomas and
warts (p<0.001). Likewise, the off-label prescription
was significantly more common in the case of topical
terbinafine, timolol, desloratadine and topical salicylic
acid (p<0.001). To conclude, off-label prescription is
predominant in paediatric dermatology, as observed in
51.1% of our patients.
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ff-label prescription in paediatric patients is com-

mon due to the lack of clinical trials that evaluate
the safety and efficacy of drugs in children. Factors that
could influence this situation are the costs of these studies
and the legal and ethical implications (1). Some studies
carried out in paediatrics indicate that dermatological
prescriptions are prone to be off-label more frequently
than prescriptions for non-dermatological diseases (2, 3).

SIGNIFICANCE

This study analysed the prevalence of off-label prescription
in paediatric dermatology consultation and determined the
characteristics and factors associated with this prescrip-
tion. To the best of our knowledge, this issue had not been
addressed previously. Off-label prescription was found to
be the predominant situation in paediatric dermatology, as
was observed in 51.1% of prescriptions in this study.

The aim of this study was to analyse the prevalence of
off-label prescription in a paediatric dermatology con-
sultation, and to determine the characteristics and factors
associated with this off-label prescription. To the best of
our knowledge, this is the first study to assess this issue.

MATERIALS AND METHODS

This retrospective observational study was performed using the
medical records of paediatric patients who were evaluated in a
paediatric dermatological consultation in Pontevedra University
Hospital, Pontevedra, Spain, during a period of 1 year, from 1 Ja-
nuary 2019 to 31 December 2019. This monographic consultation
of paediatric dermatology is carried out 1 day a week and evaluates
patients from 0 to 14 years, both included. A power calculation
was performed. The study intended to extract a sample size using
the prevalence estimation formula to test the hypothesis that the
expected proportion of off-label drugs that were prescribed ex-
ceeded half of the total (51%). A total of 1,092 consultations were
included in the study during the 1-year period. Thus, considering an
accuracy of 3.5% in estimating a ratio using a normal asymptotic
bilateral confidence interval with correction for finite populations
to 95%, it was estimated that it would be necessary to include a
minimum of 467 subjects in the study.

The inclusion criteria consisted of patients who attended the
paediatric dermatology consultation that had received a systemic
or topical drug on the day of the consultation. Patients receiving to-
pical corticosteroids in monotherapy were excluded for 3 reasons:
(7) due to wide use for conditions not always indicated on the label;
(if) for having been frequently prescribed by non-dermatologist
physicians prior to assessment by a dermatologist; and (iii) due
to their being available without prescription in pharmacies. In ad-
dition, it is common for patients to have previously administered
leftover corticosteroids at home; thus, patients sometimes use a
different topical corticosteroid from the one prescribed by the
dermatologist. Patients who received medication and healthcare
products in the context of a clinical trial were also excluded.

Besides demographic data and patients’ weight, characteristics
of the prescribed drugs were recorded (treated disease according
to International Classification of Diseases — 10" revision (ICD-10)
classification; therapeutic group according to the WHO; therapeutic
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drug; type of administration; drug concentration if topical; drug
dosage; existence of label, indications on label with respect to age,
weight, dosage and pathology; and the reason for usage off-label).
Ifthe label did not provide a numerical value for the authorized age,
the announcement “should not be used in children” was interpreted
as “should not be used in patients under 18 years of age” (4).

Four categories were considered for age group classification:
neonate (0—27 days); infant (28 days to 23 months); children (2—11
years); and adolescent (12—14 years).

Prescriptions were divided into the following categories: un-
licensed (compounded topical preparations); off-label (licensed
drugs used outside the officially approved conditions of use for
a medicine); and on-label (licensed drugs used according to the
officially approved conditions of use for a medicine). Usage under
off-label conditions included an age, weight, disease, or dosage
different from that registered on the label.

Patient data were collected in a pseudonymized manner, and the
study was authorized by the Research Ethics Committee of our
centre(CEIm-G (Comité de Etica da Investigacién con medica-
mentos de Galicia), Santiago de Compostela (Galicia); CEIm-G
project number 2020/549).

Statistical analysis

Data were analysed with R Statistics program (version R 1386
3.4.2; R Core Team (2021) https://www.R-project.org/.1). A
descriptive analysis was performed. A y? test was applied to
compare qualitative variables. Quantitative variables were com-
pared by Student’s #-test. A p-value less than 0.05 was considered
significant.

RESULTS

Of the 468 patients reviewed, 138 (29.49%) received
some topical or systemic drug (53.62% males, mean

Table I. Total prescriptions (n=186)

Characteristics

Sex, n (%)

Male 99 (53.23)
Female 87 (46.77)
Age, years, mean (range) 8.47 (0-14)

Neonates, n (%) 0 (0)
Infants, n (%) 33 (17.74)
Children, n (%) 96 (51.61)
Adolescents, n (%) 57 (30.65)
Licensed drugs, n (%) 182 (97.85)
On-label, n 89
Off-label, n 93
Unlicensed (compounded topical preparations), n (%) 4 (2.15)
Pathology, n (%)

Atopic dermatitis 77 (41.40)
Acne 21 (11.29)
Warts 14 (7.53)
Infantile haemangioma 12 (6.45)
Vitiligo 8 (4.30)
Others 54 (29.03)
Drug, n (%)

Tacrolimus (topical) 51 (27.42)
Desloratadine 20 (10.75)
Fusidic acid 16 (8.60)
Adapalene 16 (8.60)
Salicylic acid (topical) 11 (5.91)
Timolol (topical) 9 (4.84)
Pimecrolimus 8 (4.30)
Others 55 (29.58)
Route of administration, n (%)

Topical 140 (75.27)
Systemic 46 (24.73)
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age 8.17 years). Most of the cases received only 1
drug (101/138; 73.19%), while the remaining (37/138;
26.81%) received 2 or more.

Thus, a total of 186 prescriptions were issued (53.23%
males, mean age 8.47 years) (Table I). Atopic dermatitis
was the main disease treated (77/186; 41.40%), followed
by acne (21/186; 11.29%). With respect to treatment,
topical tacrolimus was the most frequently prescribed
drug (51/186; 27.42%), and topical administration the
predominant route of administration (140/186; 75.27%).
Taking into account all prescribed drugs, most (182/186;
97.85%) were licensed drugs. The remaining 4 (2.15%)
were unlicensed drugs, which required compounded
topical preparations (Fig. 1).

Among the licensed drugs, off-label prescription was
predominant (93/182; 51.10%). The age group that most
frequently received off-label prescription was children
(52/93; 55.91%), followed by infants (25/93; 26.88%)
(Table II).

The pathologies for which off-label prescription was
most common were atopic dermatitis (27/93; 29.03%),
followed by warts (12/93; 12.90%) and infantile haem-
angiomas (11/93; 11.83%). Topical tacrolimus (22/93;
23.66%), desloratadine (19/93; 20.43%) and topical
timolol (9/93; 9.68%) were the most frequently pre-
scribed off-label drugs. Most of the off-label treatments
were administered topically (65/93; 69.89%). In parti-
cular, topical tacrolimus 0.1% was prescribed off-label
in patients with atopic dermatitis under 16 years of age
(15/93) and in patients with vitiligo (8/93); desloratadine
was prescribed off-label to relieve pruritus in atopic
dermatitis (17/93) and after arthropod bites (1/93), and
topical timolol was indicated off-label to superficial
infantile haemangiomas (9/93). Terbinafine and topical
salicylic acid were used for approved diseases (fungal
infections and warts respectively) but at a younger age
than authorized.

Administered drugs
100

80
60
40

20

0 4 ==
On label Off label  Unlicensed

Fig. 1. Administered drugs. Unlicensed drugs that required compounded
topical preparations: rapamycin 0.4% o/w; anthralin 1% o/w; carbocisteine
10% + urea 5% o/w; clobetasol propionate 0.015% + retinoic acid 0.025%
+ minoxidil 2% hydroalcoholic solution.
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Table II. Off-label prescriptions (n=93)

Characteristics

Sex, n (%)

Males 53 (56.99)
Females 40 (43.01)
Age, years, mean (range) 7.37 (0-14)
Neonates, n 0

Infants, n (%) 25 (26.88)
Children, n (%) 52 (55.91)
Adolescents, n (%) 16 (17.21)
Pathology, n (%)

Atopic dermatitis 27 (29.03)
Warts 12 (12.90)
Infantile haemangioma 11 (11.83)
Vitiligo 8 (8.60
Others 35 (37.64)
Drug, n (%)

Tacrolimus (topical) 22 (23.66)
Desloratadine 19 (20.43)
Timolol (topical) 9 (9.68)
Salicylic acid (topical) 9 (9.68)
Others 34 (36.56)
Route of administration, n (%)

Topical 65 (69.89)
Systemic 28 (30.11)

The main reason for prescribing an off-label drug was
for a disease not included on the label (58/93; 62.37%),
followed by issuing it at a lower age than authorized
(52/93; 55.91%) (Table III). No patient received a drug
at a dose other than that indicated by weight. Three-quar-
ters (71/93; 76.34%) of the prescribed drugs account for
only 1 reason to be used off-label, while 22/93 (23.66%)
complied with 2 or more reasons.

There was a significant association between a higher
percentage of off-label prescription and younger age
(»<0.001). A higher prevalence of off-label drug use in
the treatment of vitiligo, infantile haemangiomas and
warts was also significant (p<0.001). Likewise, the
off-label prescription was significantly more common

Table III. Distribution of the drugs used off-label and reason for indication

Reason
Patients with

off-label Pathology, Under Upper Dosage,

Drug prescription, n n age,n age,n n
Adapalene 4 3 3
Bilastine 1 1
Calcipotriol 3 1 3
Clindamycin + benzoyl 2 1 1

peroxide
Desloratadine 19 19
Erythromycin (topical) 1
Hydroxychloroquine 2 1 1 1
Imiquimod 1 1
Methotrexate 3 3
Miconazole (topical) 1 1 1
Minoxidil (topical) 2 1 2
Pimecrolimus 2 1 2
Propranolol 2 2
Salicylic acid (topical) 9 9
Tacrolimus 0.03% (topical) 7 3 4
Tacrolimus 0.1% (topical) 15 10 15
Terbinafine (oral) 2 2
Terbinafine (topical) 4 4
Timolol (topical) 9 9
Tretinoin (topical) 4 4 4
Total 93 58 52 2 2
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in the case of topical terbinafine, timolol, desloratadine
and topical salicylic acid (»p<0.001).

DISCUSSION

In paediatric ages, off-label medications are commonly
prescribed because of the lack of effective available al-
ternatives (5, 6). Nevertheless, this form of prescription
is often supported by medical literature (4). A narrative
review has shown that the frequency of paediatric patients
exposed to at least 1 off-label drug ranged from 36.3 to
97% (7). When studying dermatological prescriptions in
a general paediatric consultation, Schirm et al. (4) found
that 73.3% of prescriptions were off-label. Similarly, the
current study found that 51.10% of prescriptions were
off-label. This high percentage of off-label use in the
dermatological field might be explained by the more
frequent usage of the topical route of administration,
since topical drugs are more likely to be used off-label
than systemic drugs (4, 7).

Atopic dermatitis was the dermatological condition
that most frequently required any treatment in the cur-
rent study, and it was also the most common disease for
which off-label drugs were prescribed. The main reason
arose from the fact that tacrolimus 0.03% is indicated
in the product license for patients older than 2 years old
and tacrolimus 0.1% for patients older than 16 years old.
Moreover, in the period when this study was conducted
(year 2019) pimecrolimus was approved only for patients
older than 2 years, although it is currently indicated from
3 months of age onwards. Furthermore, tacrolimus 0.1%
is often prescribed for patients younger than 16 years.
In addition, desloratadine, an antihistamine indicated
for urticaria and allergic rhinitis according to label, was
prescribed for pruritus control in patients with atopic
dermatitis.

With respect to warts, topical salicylic acid is the tre-
atment with the best evidence base and is the only option
approved for warts by the Food And Drug Administration
(8). This treatment is approved for patients older than 12
years. In the current study 9 out of 11 (81.82%) patients
treated with topical salicylic acid were younger. More-
over, topical retinoids were administered to 3 patients
below the authorized age who presented flat warts.

Infantile haemangioma often receives treatment with
topical timolol. This treatment is supported by clinical
trials as a safe and effective therapeutic option for early
proliferative infantile haemangiomas (9). However, it is
not approved for this condition, as it is only indicated for
glaucoma. Moreover, propranolol, a non-selective beta-
adrenergic receptor antagonist, is indicated for infantile
haemangioma, but should be initiated between 5 weeks
and 5 months of life. Again, the use of propranolol out-
side this age range, constitutes an off-label use. In the
current study, propranolol was administered in 2 infants
aged 6 and 7 months.
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There are no approved drugs for the treatment of viti-
ligo, thus topical calcineurin inhibitors are often prescrib-
ed as first-line treatment in off-label conditions (10). As
in atopic dermatitis, these topical calcineurin inhibitors
are commonly prescribed in higher concentrations or at
earlier ages than those indicated on the label.

Parikh et al. (5) published a study in which 29% of
children younger than 12 years old who consulted for
acne, received off-label drugs. In the current study 2 of
the 21 prescriptions for acne were in patients younger
than 12 years, both receiving off-label topical retinoids.

In a recent study, Mahe et al. (11) found that 34.9%
of paediatric patients with psoriasis evaluated in public
hospitals received off-label prescriptions, where topical
vitamin D was the main off-label treatment. Although
this disease was scarcely represented in our study po-
pulation (7 =4), all the patients with psoriasis received
topical off-label treatments (tacrolimus, calcipotriol and
calcipotriol combined with betamethasone).

Interestingly, it was found that the main reason for
prescribing an off-label drug in dermatology paediatric
patients was to prescribe it for a pathology not indica-
ted on the label. In contrast, the main reason given for
paediatricians for prescribing off-label in general
paediatrics was to use a drug for a lower age than approv-
ed (12). None of our patients received a drug at a different
dose than that corresponding to weight, which could be
explained by the predominant topical administration.

As in other studies carried out by paediatricians, we
also found a statistically significant association between
lower patient ages and high off-label prescriptions (13,
14). With respect to the diseases and drugs in which
off-label administration was most common in the cur-
rent study population, the lack of studies dealing with
this issue in paediatric dermatology prevents us from
establishing comparisons.

The possibility that off-label prescription leads to a
higher incidence of adverse drug reactions is a contro-
versial finding (7). Nevertheless, it is notable that none
of the patients who received an off-label prescription
in this study presented any side-effects. Based on this
observation, we consider that off-label prescription in
paediatric dermatology patients is not an unsafe practice
if supported by medical literature.

This study has several limitations. It took into account
the label available at the time of prescription; hence
pimecrolimus was considered off-label in patients under
2 years of age. Although this might have overestimated
the off-label prescription, only 2 of the 93 (2.15%) off-
label prescriptions corresponded to pimecrolimus in
children under 2 years of age. Moreover, the study was
conducted in a specific paediatric dermatology consulta-
tion, where conditions of high prevalence such as acne,
are under-reported due to their greater management
in general consultations. Finally, even though this is a
single-centre study, to the best of our knowledge, it is the

Acta Derm Venereol 2023

first study to evaluate off-label prescription in a paediatric
dermatology consultation.

In conclusion, off-label prescription is the predominant
situation in paediatric dermatology, as was observed in
51.10% of prescriptions in this study. The main reason for
this practice is to administer a drug for a pathology that is
not authorized on-label. A higher prevalence of off-label
prescription was found in younger patients. Regarding
pathologies, atopic dermatitis, infantile haemangioma,
vitiligo and warts require increased efforts to improve
paediatric labelling. Healthcare authorities should sup-
port paediatric investigation and encourage pharmaceu-
tical enterprises to provide paediatric drug information
on the label. Meanwhile, the medical literature will help
clinicians to prescribe off-label medication in the absence
of approved therapeutic alternatives.
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