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1 | INTRODUCTION

Abstract

Background: Guidelines and expert recommendations on infantile hemangiomas
(IH) are aimed at increasing homogeneity in clinical decisions based on the risk of
sequelae.

Obijective: The objective was to analyze the inter- and intra-observer agreement
among pediatric dermatologists in the choice of treatment for IH.

Methods: We performed a cross-sectional inter-rater and intra-rater agreement
study within the Spanish infantile hemangioma registry. Twenty-seven pediatric
dermatologists were invited to participate in a survey with 50 clinical vignettes
randomly selected within the registry. Each vignette contained a picture of an
infantile hemangioma with a clinical description. Raters chose therapy among
observation, topical timolol, or oral propranolol. The same survey reordered was
completed 1 month later to assess intra-rater agreement. Vignettes were strati-
fied into hemangioma risk categories following the Spanish consensus on IH. The
agreement was measured using kappa statistics appropriate for the type of data
(Gwet's AC, coefficient and Gwet's paired t test).

Results: Twenty-four dermatologists completed the survey. Vignettes represen-
ted 7.8% of the Spanish hemangioma registry. The inter-rater agreement on the
treatment decision was fair (AC; = 0.39, 95% confidence interval [Cl]:
0.30-0.47). When stratified by risk category, good agreement was reached for
high-risk hemangiomas (AC;, = 0.77, 95% Cl: 0.51-1.00), whereas for
intermediate- and low-risk categories, the agreement was only fair (AC; 0.31,
95% Cl: 0.16-0.46 and AC; = 0.38, 95% CI: 0.27-0.48, respectively). Proprano-
lol was the main option for high-risk hemangiomas (86.4%), timolol for
intermediate-risk (36.8%), and observation for low-risk ones (55.9%). The intra-
rater agreement was good. The inter-rater agreement between pediatric derma-
tologists on the treatment of IH is only fair. Variability was most significant with

intermediate- and low-risk hemangiomas.

KEYWORDS
cross-sectional studies, dermatology, hemangioma, observer variation, pediatrics,
propranolol, surveys and questionnaires, timolol

The objective of this study was to analyze the agreement among

pediatric dermatologists in the treatment of IH, which has not been

Infantile hemangiomas (IH) are the most common benign vascular
tumor in childhood with a prevalence of 2.6%-4.5% in newborns.*
Beta-blockers have become the standard treatment for IH.
Randomized clinical trials support the use of oral propranolol,
while clinical trials supporting the use of topical timolol are scarce
and focus on superficial hemangiomas in the early proliferative
stage.? Currently, several clinical practice guidelines offer recom-
mendations for the management of IH, based on the propensity for
the development of complications.>”> One of the aims of clinical
practice guidelines is to decrease variation in the care provided in

similar clinical scenarios.

studied previously.

2 | MATERIALS AND METHODS

The Spanish Academy of Dermatology and Venereology (AEDV) started
an IH nationwide prospective cohort in 2016 that recruited all consecutive
pediatric patients diagnosed with IH in 12 Spanish hospitals between June
2016 and October 2019 (N = 640). The study was approved by the
Research Ethics Committee of the Hospital Santa Creu i Sant Pau

(Barcelona, 16/079). The patients' representatives gave written informed
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consent for the use of clinical images for research purposes. The present
study was conducted from this cohort between March and July 2021 fol-
lowing the Guidelines for Reporting Reliability and Agreement Studies.®

2.1 | Study design
This is a cross-sectional inter-rater and intra-rater agreement study on
the therapeutic treatment of IH among pediatric dermatologists in

Spain.

2.2 | Rater population of interest and subjects

All pediatric dermatologists working in Spain and participating as
researchers in the nationwide IH cohort were invited to participate in
the study. Infants younger than 9 months of age with IH referred for
specialized dermatology care were included in the AEDV IH cohort.
To obtain a representative sample of the cohort, 50 cases were
selected by simple random sampling to comprise the 50 vignettes of
the survey. In the event of low-quality pictures that might prevent
adequate evaluation (n = 6), the case was discarded and replaced by

the next one in the random list.

23 | Measurement
Pediatric dermatologists (raters) were invited by email to participate in
the study. On acceptance, they were sent a link to a secure web appli-
cation containing a survey with 50 clinical vignettes. Each vignette
contained a picture of an IH and information about age, sex, and size
of the tumor. At the foot of each vignette, the question “Would you
treat this patient?” was asked, and raters had to choose one of three
of the following options: (1) No (observation), (2) Yes, | would treat
with topical timolol, or (3) Yes, | would treat with oral propranolol.
Raters completing the survey were re-sent a new link 1 month
later, for a second completion of the survey, with the vignettes ran-
domly reordered, to allow for intra-rater agreement analyses. The clin-
ical vignettes were the same on both occasions and for all

participating dermatologists.

24 | Main outcome measure

Inter-rater agreement on the treatment option in the first survey was
measured with Gwet's AC, coefficient, which is more robust than other
kappa statistics.” For intra-rater agreement, a paired t test for testing
the difference between two correlated agreement coefficients was used
(weighted Gwet's AC,).2 The interpretation of kappa was done follow-
ing the benchmark established by Landis and Koch, slightly modified by
Altman’: a coefficient of 0.2 or less is considered “poor’ agreement;
0.21-0.40: “fair’ agreement; 0.41-0.60: “moderate” agreement; 0.61-
0.80: “good”; and 0.81-1.00 “very good” agreement.
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2.5 | Secondary outcome measure
The objective was to assess whether the inter-rater agreement varied
according to the IH risk category. For this objective, the risk category
was established by two pediatric dermatologists who participated in
the conception of the study and were excluded from survey comple-
tion. They separately reviewed all vignettes and established an IH risk
category for each case, according to the classification of the Spanish
consensus on IH, based on that proposed by Luu and Frieden.!® The
Spanish consensus adds the category of “intermediate risk” for IH that
is either located on skin folds, pedunculated, segmental larger than
5cm (except on lumbar or facial area) or larger than 3 cm when
located on hands.®

They were asked to resolve any potential disagreements on the
classification (none are there). These risk categories were used for the

stratified analysis of the respondents.

251 | Sample size

Lacking reference guidelines on the estimation of sample size in the
case of agreement studies with more than two categories with multi-
ple raters, simulations were performed with the R kappaSize
program,'* which allows simulations for less than seven raters. Evalu-
ating 50 vignettes in less than 20 min proved feasible. Based on simu-
lations, we estimated that 50 vignettes and 15 raters would give

acceptable results.

2.6 | Data analysis

Study data were collected and managed using REDCap electronic data
capture tools hosted at the Research Unit of the Fundacién Piel Sana
AEDV. Data analysis was conducted with Stata Statistical Software
(version 16; StataCorp), except for sample size calculations and intra-
rater analyses, for which R core Team version 4.0.4 was used (package
KappaSize and the R functions for paired t test for agreement
coefficients).'?

3 | RESULTS

The final sample of clinical vignettes was composed of 50 IH with a
mean age of 3.8 months (SD = 1.9), with 74% girls. They represented
7.8% of the AEDV nationwide IH cohort, and the risk categorization
of the selected vignettes by two independent pediatric dermatologists
was as follows: 8 high risk (16%), 15 intermediate risk (30%), and
27 low risk (54%).

Of 27 pediatric dermatologists invited to participate in this
inter-rater agreement study on the treatment of IH, 24 (89%)
completed the first survey, with all 23 completing both. Overall,
each dermatologist showed different therapeutic preferences

(Figure 1).
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Frequency of Treatment Options per Participant
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FIGURE 1 Distribution of the
treatments chosen by each dermatologist.
Each bar represents the percentage of
therapeutic options selected by each of
the 23 participating dermatologists
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FIGURE 2 Relative frequency of the
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TABLE 1 Frequency of the

Hemangioma Therapeutic option, N (row %)

therapeutic option selected by

Risk category N (col%) Observation Timolol Propranolol Total hemangioma risk category (N = 23 raters,

Low 27 (54.0) 347 (55.9) 210 (33.8) 64 (10.3) 621 (100) evaluating each the same 50
hemangiomas; 1150 ratings)

Intermediate 15 (30.0) 121 (35.1) 127 (36.8) 97 (28.1) 345 (100)

High 8(16.0) 9 (4.9) 16 (8.7) 159 (86.4) 184(100)

Total 50 (100.0) 477 (41.5) 353 (30.7) 320 (27.8) 1150 (100)

Note: Chi-squared test on four degrees of freedom = 424.5, p < .01.

The overall inter-rater agreement in the treatment of IH obtained
for the first survey was 0.39 (95% confidence interval [CI]: 0.30-
0.47), indicating fair agreement (Figure 2). When stratifying by risk
category, good agreement was reached for high-risk IH (AC; = 0.77,
95% CI: 0.51-1.00), whereas for intermediate- and low-risk

categories, the agreement was only fair, with similar results for both
categories (AC4, = 0.31, 95% CI: 0.16-0.46 and AC, = 0.38, 95% Cl:
0.27-0.48, respectively). Propranolol was the main option selected for
high-risk IH (86.4%, Table 1). For low-risk IH, the most frequent treat-
ment option was observation (55.9%), whereas for intermediate-risk
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IH, timolol was the first option (36.8%) closely followed by observa-
tion (35.1%). Treatment options were strongly associated with risk
category type (p < .01, Table 1).

Regarding the intra-rater agreement, we obtained very similar
results on both occasions, with strong evidence against a difference
between Gwet's agreement coefficients (p = .87).

4 | DISCUSSION

Intra-rater agreement among Spanish pediatric dermatologists regard-
ing the treatment of IH was very high, with dermatologists providing
very similar answers on two occasions. However, the inter-observer
agreement was only fair; different dermatologists offered different
therapeutic options when confronted with the same vignette (File S1).
This disagreement was most significant for intermediate- and low-risk
IH. Variability occurred despite the existence of clinical practice guide-
lines that aim to minimize variation in care and could be explained by
the fact that guidelines focus on the triage and treatment of high-risk
H4

Previous IH consensus statements have been mainly focused on
the use of propranolol.*31¢ A comparison of several guidelines shows
that such recommendations are heterogeneous regarding criteria on
initiation, evaluation, admission, starting dose, and monitoring.?” In
2015, Kumar et al.'® published a survey of 149 pediatric dermatolo-
gists, which showed that 75% of participants did not follow
U.S. consensus guidelines for propranolol use!® and that 91% pre-
scribed topical timolol.

Our data are consistent with strong agreement among pediatric
dermatologists in the treatment of high-risk hemangiomas, as the use
of propranolol is the treatment of choice in this risk category (86.4%
of cases). However, therapy chosen in the intermediate- and low-risk
categories varied, with topical timolol elected in a third. Timolol has
emerged as a treatment option in the last 10 years based on its better
safety profile when compared to systemic propranolol.? Nevertheless,
controversy remains regarding its efficacy, as it has not yet been
tested in large rigorous clinical trials.}®?° The therapeutic choice of
each dermatologist in non-high-risk IH might be influenced by their
own experience,?! especially regarding the use of timolol. In the clini-
cal setting, the decision whether to observe or use topical timolol is
less straightforward and typically depends on a joint decision between
the dermatologist and family after a discussion of the risk and benefit
of both options.

The strengths of our study include the random selection of
cases based on a cohort representative of clinical practice and the
high response rate (85,2%) among a representative population of
pediatric dermatologists experienced in the evaluation and treat-
ment of IH. The data items provided in the vignettes (age, location,
size, and photography of the lesion) were chosen to allow for
appropriate IH classification. According to the categories of the
Spanish consensus. We chose the therapeutic options of observa-

tion, topical timolol, and systemic propranolol, given their strong

recommendation grade in clinical practice guidelines and consensus
conferences.

The main limitations of our study are those inherent to the use of
vignettes. Comparing results from our survey vignettes to those of clinical
practice from the Spanish Registry,?> we observed the election of pro-
pranolol in a higher percentage of patients in our survey (28% vs 12%).
This discrepancy could lie in a greater ability to adhere to protocols in a
simulated situation compared to reality.?® Although the main variables
used to categorize IH risk were presented in our survey, many other vari-
ables in real-life situations, such as contraindications to beta-blocker sys-
temic treatment and parental preferences, with a large subjective
component, impact treatment decision-making. However, the high intra-
rater agreement supports that pediatric dermatologists will make consis-
tent treatment decisions provided the same clinical scenario.

Another limitation is that the relatively small number of vignettes
in each risk category prevents us from drawing definitive conclusions
about the precise reasons for disagreement. For this, it would be nec-
essary to expand the number of participating dermatologists and
vignettes, especially for low- and intermediate-risk categories, where
the agreement was lower. A future study with international participa-
tion could provide more generalizable conclusions.

Other possible treatment options, such as laser or corticosteroids,
were not among the therapeutic options given and could have dimin-
ished the degree of agreement. However, their use is currently
uncommon in Spain (2 patients treated with laser and none with corti-
costeroids out of 317 patients treated in the Spanish Registry) making
this a lesser limitation.

Finally, a combination of treatments was not provided as an
option in our survey. Some publications, with network meta-analysis
methodology, have indicated that some combinations could be supe-
rior to monotherapy.?* However, given this theoretical basis, the use
of combined IH treatment in Spain is rare.??

5 | CONCLUSION

While each pediatric dermatologist, given the same information, was
consistent in therapeutic decision-making, different dermatologists
chose varied therapies for IH, especially for intermediate- and low-risk
lesions. This supports the need for improving the evidence for

selecting timolol versus observation in lower risk cases.
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