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Summary

Background. Hidradenitis suppurativa (HS) staging and severity is typically based
upon physical examination findings, which can result in misclassification of severity
based on subclinical disease activity and significant variation between healthcare
providers. Ultrasonography (US) is an objective tool to help evaluate subclinical dis-
ease and to more accurately classify disease severity.

Aim. To evaluate inter-rater reliability in HS disease severity assessment using clini-
cal and US techniques.

Methods. In total, 20 subjects underwent clinical evaluation of HS, independently
by two physicians, using clinical outcome measures, including Hurley, Sartorius, HS
Physician Global Assessment (HS-PGA) and Hidradenitis Suppurativa Clinical
Response (HiSCR). US was subsequently performed, and clinical assessments were
repeated. Intraclass correlation coefficients (ICC) were obtained to evaluate inter-
rater agreement of each outcome measure before and after US.

Results. Pre-US to post-US improvement in ICC was seen with the Sartorius, HiSCR
nodule and abscess count, and the HiSCR draining fistula count. The scores went
from having ‘good’ rater agreement for Sartorius and HiSCR nodule and abscess
count, to ‘poor’ rater agreement for HiSCR draining fistula count, to ‘excellent’ rater
agreement among these scores.

Conclusion. US improved inter-rater agreement and should be used in conjunction
with physical examination findings to evaluate disease severity to ensure uniform
staging of HS.

Introduction

Hidradenitis suppurativa (HS) is a debilitating skin dis-
ease characterized by chronic,

misclassified overall.? Currently, the staging and sever-
ity of HS is determined clinically using a variety of
methods dependent upon lesion counts and extent of

recurrent, painful . . . . .
p area involvement, including Hurley staging, Sartorius

inflammatory abscesses, nodules and sinus tracts.!
The prevalence of the disease has been reported to be
between 0.00% and 4.1%, although it is estimated
that the disease is often underdiagnosed and
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and HS Physician Global Assessment (HS-PGA),
among others.!>® In addition, the Hidradenitis Sup-
purativa Clinical Response (HiSCR) is an outcome
measure to evaluate HS severity and improvement fol-
lowing treatment, which uses the number of abscesses
and inflammatory nodules (AN count) and number of
draining fistulas.” Although techniques of clinical eval-
uation have been helpful in the evaluation and
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management of HS, these scoring systems can often
underestimate disease severity if there is subclinical
disease, and can result in significant variation between
different healthcare providers. This is particularly
important because the presence of more severe disease
often changes management from medical to surgical.

The use of ultrasonography (US) is emerging as a
valuable objective tool to assess HS stage more effec-
tively. The Sonographic Scoring of Hidradenitis Suppu-
rativa (SOS-HS) instrument was recently developed
and utilizes the US evaluation of HS affected areas to
evaluate HS severity.® Previous studies on the use of
US in the assessment of patients with HS have demon-
strated that, compared with other methods, the tech-
nique can more accurately identify HS lesions and
often results in upstaging of classification of the sever-
ity of disease, but have not assessed the question of
whether the technique improves reliability of clinical
assessments between different assessors. Consequently,
this study aimed to evaluate inter-rater reliability in
HS severity assessment using both clinical and US
techniques and sought to assess the utility of US in
supplementing the current ‘gold-standard’ practices of
clinical assessment alone to determine clinical staging
outcome measures for HS.

Methods

This study was approved by the Institutional Review
Board at Henry Ford Hospital (institutional review board
approval no. 11505). The International Conference of
Harmonization (ICH) and Declaration of Helsinki Guideli-
nes, and Good Clinical Practice (GCP) were followed dur-
ing the implementation of this study, and informed
consent was obtained before any study procedures.

Participants

Our hospital system has a large HS specialty dermatology
clinic with a diverse patient population from which
patients were asked to participate in the study. Partici-
pants were included if they were > 18 years of age, were
able to understand the requirements and risks of the
study, were able to provide informed consent, and had a
diagnosis of HS. Participants were excluded if they were
pregnant, breastfeeding or allergic to any components of
US gel.

Procedure

Participants completed one study visit in which two
physicians separately assessed for HS severity using
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Hurley staging, Sartorius Score, HS-PGA and HiSCR
before and after performing high-frequency US imag-
ing (variable-frequency probes with upper frequencies
of 22 MHz; LOGIQ e¢; GE Healthcare, Milwaukee, WI,
USA) to determine SOS-HS. The pre-US assessments
were performed separately with only one physician in
the room at each time. The physicians were dermatol-
ogy clinical research fellows who had been extensively
trained in US and the HS clinical severity outcome
measurement tools. Both physicians were present for
the US, but only one performed it. Both physicians
interpreted the US imaging results separately. All clini-
cal assessments and SOS-HS were graded separately,
and the scores were kept from the other grading physi-
cian throughout the duration of the study.

Statistical analysis

Statistical analyses were performed by the Division of
Biostatistics and Research Epidemiology at Henry Ford
Health System. Intraclass correlation coefficients (ICC)
to assess inter-rater reliability were obtained pre-US
and post-US for each scoring system (Hurley stage,
Sartorius, HS-PGA, HiSCR and HS-SOS), and the 95%
CI around each ICC was calculated. Pre-US to post-US
improvement in the ICC was considered statistically
significant if the 95% CIs around their post-US ICCs
did not encompass their pre-US ICCs. Given the sample
size of 20 patients, it was determined that an ICC of
0.50 should have a 95% CI of no more than + 0.34
while an ICC of 0.90 should have a 95% CI of no
more than =+ 0.09. These levels of precision were
determined to be adequate for the study.

Rater agreement indicates how similarly two raters
scored the patients. An ICC of 1 indicates that the
raters scored the patients identically while an ICC of O
indicates there was no similarity in how they scored
the patients. Correlation coefficients < 0.40 represent
‘poor’ agreement, between 0.40 and 0.69 represent
‘good’ agreement, and > 0.69 represent ‘excellent’
agreement. Pre-US to post-US improvement in the ICC
was considered statistically significant if the 95% CIs
around their post-US ICCs did not encompass their
pre-correlation coefficients (P < 0.05).

Results

Participants and measures

In total, 20 subjects (13 women, 7 men) completed
the study. However, only patients containing a com-
plete set of scores for each outcome measure from both
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raters were used (n = 19). One patient did not have a
complete set of outcome measures due to inadvertent
submission of incomplete forms by one of the physi-
cians. The ICC results between raters pre-US and post-
US assessment are summarized in Table 1.

Inter-rater agreement

The results presented in Table 1 indicate there was
‘excellent’ rater agreement for Hurley stage and ‘poor’
rater agreement for the HiSCR draining fistula count
before US. For pre-US results, both the Sartorius and
the HiSCR AN count had ‘good’ rater agreement. After
US was performed, there was no statistical change in
ICC for Hurley stage. However, the Sartorius, HiSCR
AN count and HiSCR draining fistula count achieved
‘excellent’ rater agreement post-US with statistical
significance achieved (i.e. the 95% CIs around their
post-US ICCs did not encompass their pre-US ICCs).
The HS-PGA demonstrated ‘good’ rater agreement
both pre- and post-US with no significant change. In
addition, the HS-SOS demonstrated ‘good’ rater agree-
ment.

Discussion

HS is a chronic and debilitating disease that impairs
quality of life (QoL) and has limited effective treatment
options.”'® Thus, it is an important and rapidly

Table 1 Intra-class correlation results for rater agreement.

HS clinical outcome measure ICC 95% Cl
Pre-US assessment
Hurley 0.71° 0.39-0.87
Sartorius 0.59 0.21-0.81
HS-PGA 0.53 0.13-0.79
HiSCR AN 0.69 0.37-0.86
HiSCR draining fistula count 0.20 0.00-0.58
US assessment
HS-SOS 0.63 0.27-0.83
Post-US assessment
Hurley 0.61 0.24-0.82
Sartorius® 0.89° 0.75-0.96
HS-PGA 0.59 0.20-0.81
HiSCR AN count® 0.94° 0.82-0.97
HiSCR draining fistula count® 0.75° 0.47-0.89

AN, abscesses and inflammatory nodules; HiSCR, Hidradenitis
Suppurativa Clinical Response; HS, hidradenitis suppurativa; HS-
PGA, Hidradenitis Suppurativa Physician Global Assessment;
ICC, intraclass coefficient; SOS-HS, Sonographic Scoring of
Hidradenitis Suppurativa; US, ultrasonography. “Excellent rater
agreement. bPre-US to post-US ICC improvement that was statis-
tically significant; significant change is indicated when the pre-
US ICC does not encompass the 95% CI around the post-US ICC.
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expanding area of ongoing dermatological research,
but consistent clinical outcome measures remain an
obstacle. These clinical outcome measures are further
limited by how they are assessed currently, i.e. solely
through physical examination. Physical examination
techniques, such as visualization and palpation of HS
lesions, have low sensitivity, and healthcare providers
may miss deep or torturous fistulae or abscesses, as
one study found clinically unrecognized fluid collec-
tions in 76% of patients with HS undergoing US evalu-
ation.® It is also difficult to differentiate between a
draining abscess and a draining fistula. Furthermore,
a clinically palpable lesion could correspond to either
a nodule, abscess, fistula or scar, making it difficult to
evaluate HS severity fully by physical examination
alone.®

In this study, before the US assessment, there was
‘poor’ rater agreement for the draining fistula count,
and the Hurley stage was the only outcome measure
with ‘excellent’ rater agreement pre-US. Lack of inter-
rater reliability is a major concern in many HS clinical
outcome measures such as Hurley staging, Sartorius,
HS-PGA and HiSCR. Further, a recent study by Thor-
lacius et al. investigated inter-rater reliability between
12 international HS experts (with > 10 years of expe-
rience) for several HS outcome measures, and found
good inter-rater reliability for Hurley staging but found
very wide limits of agreement for most of the other
outcome measures they assessed.!’ Consequently, they
did not recommend any of the other outcome mea-
sures (apart from Hurley stage and Physician Global
Visual Analogue Scale) for measuring clinical severity
of HS. However, despite the good inter-rater reliability
for Hurley staging for disease severity, it often does
not adequately capture disease activity. It does not
incorporate patient-reported outcome components or
QoL measurements and is therefore insufficient for
evaluating response to treatment (e.g. one patient with
Hurley stage 3 might be in immense discomfort due to
pain, inflammation and drainage, while another
patient with Hurley stage 3 might not). Thus, other
outcome measures are needed to assess and quantify
disease activity adequately.

US interpretation skills may vary between raters,
but despite this, raters had ‘good’ inter-rater agree-
ment for HS-SOS. In addition, US examination signifi-
cantly reduced inter-rater variability between raters
for multiple outcome measures, showing its utility in
HS assessment. The current study demonstrated that
the use of US resulted in statistically significant pre-US
to post-US scoring improvement in the inter-rater
agreement for Sartorius, HiSCR AN count and HiSCR
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draining fistula count. This was due to better visual-
ization of HS lesions with increased ability to distin-
guish sinus tracts, nodules, abscesses, inflammation
and scarring. This emphasizes the utility of using US
along with physical examination to obtain more accu-
rate clinical staging and improve inter-rater reliability.
High-frequency and ultrahigh-frequency US can pro-
vide additional detailed information beyond what clini-
cal examination can provide, including the presence of
subclinical disease activity, response to treatment,
inflammation, and depth and margins of affected
areas.'*'® Furthermore, a multicentre study con-
ducted in patients with HS comparing Hurley staging
when graded clinically and with US demonstrated
intrarater and inter-rater US agreements of 94.9% and
81.7%, respectively.'” In contrast to our study, that
study utilized only Hurley staging and had US per-
formed by dermatologists with 10% of the cases
reviewed by a radiologist as an external consultant.

US can detect subclinical anatomical information in
HS that may significantly alter the severity, staging
and treatment options, sometimes even from a medical
to surgical approach. Loo et al.*® found that 56.9% of
patients with HS had subclinical disease seen on US. A
study performed by Napolitano et al.'® showed that
28.7% of patients had more severe HS measured by
US SOS-HS when compared with the clinical Hurley
staging system. Similarly, a study by Martorell et al.'”
revealed that for patients diagnosed with Hurley stage
I disease, staging changed to a more severe stage in
44.7% of patients after evaluation with US. Another
study by Lacarrubba et al.?® found that 27% of
patients had worse HS measured by US when com-
pared with clinical assessment of HS-PGA. In addition,
Wortsman et al.® found that US findings modified the
disease management in 82% of adult patients with HS,
and management was changed from medical to surgi-
cal in 24% of patients. A subsequent study in children
(< 15 years of age) with HS revealed that US findings
resulted in modification of medical management of the
disease in 92% of cases.*!

Wortsman recently called for US to become a stan-
dard of care for all patients with HS.?? It was further
suggested that the ideal situation to perform US would
be while making a baseline examination in all patients
with HS and then intermittently to monitor the degree
of severity. US is generally widely available in many
clinical and emergency departments worldwide and is
part of radiology residency training programmes.
Moreover, there are a growing number of publications
on the use of US in HS and a number of training
courses offered through international US societies such
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as the American Institute of Ultrasound in Medicine or
the European Federation of Societies for Ultrasound in
Medicine and Biology.?? Training to use US for the
examination of patients with HS is obtainable, further
supporting its utility along with clinical examination
to improve inter-rater reliability.

The limitations of this study include a relatively small
sample size, single-centre design and multiple raters, as
research fellowships overlapped during the study. Of
note, the same set of raters performed the pre-US and
post-US evaluation for any individual participant. In
addition, US is highly user-dependent, and it could have
been useful for both physicians to have performed, as
well as interpreted, the US individually. The nomencla-
ture for HS lesions visualized during US is still being
developed, and further work needs to be done to provide
better interpretation of US features of HS. The limitations
of US for evaluation of HS include the inability to detect
lesions < 0.1 mm in size and decreased resolution when
using lower frequencies to image deeper lesions, which
can limit clear visualization of edges of deep sinus tracts
in those who are obese. The strengths of this study
include statistical improvement in ICCs pre- and post-US
shown for multiple HS scoring systems despite having
several different raters.

Conclusion

As demonstrated in this study, US can help improve
inter-rater reliability for assessing HS disease activity
and severity. The use of clinical grading alone often
underestimates the true extent of disease. US should
accompany clinical examination to decrease variation
in staging and severity between providers to provide
the appropriate treatment recommendations and to
evaluate treatment response. Future studies should
examine differences in treatment responses in patients
who have been evaluated with US vs. those who were
not, to determine if US evaluation affects patient out-
comes. These studies should also increase the number
of raters and patients to ensure the changes noted in
inter-rater reliability can be verified.
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What's known about this topic?

» US can be utilized in patients with HS to help
evaluate for subclinical disease and more accu-
rately classify severity of disease.

What does this study add?

« US improved inter-rater agreement in this study
and should be used in conjunction with physical
examination findings to evaluate disease severity
to ensure uniform staging.
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