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Purpose: Information on severity of hidradenitis suppurativa (HS) is not available in administrative claims databases. Accurately
identifying HS severity in claims data is important for identifying treatment effect modification by severity. We sought to develop and
validate a claims-based algorithm to identify patients with mild, moderate, or severe HS.

Methods: Mass General Brigham (MGB) electronic health records (EHR) were linked to Medicaid claims data in the US from
October 2016 through December 2019 to identify 350 patients aged 10 years and older with an ICD-10 diagnosis code for HS (L73.1).
Chart review determined HS severity. A multinomial LASSO regression within a 70% training sample determined the most influential
claims-based variables out of 30 candidates associated with mild, moderate, or severe HS. This model was used to calculate the
positive predictive values (PPVs) for each level of HS within the hold-out testing sample.

Results: The study cohort was predominantly female (81%) aged 18—45 years (74%) with 26% White and 21% Black patients. We
identified 72 patients with mild/uncertain HS, 173 with moderate HS, and 105 with severe HS. One ICD-10 diagnosis of HS had
a PPV of 89%, which was further improved to 100% when also requiring the concurrent use of a systemic medication for HS. The PPV
was 20% for mild/uncertain, 54% for moderate and 67% for severe HS. When combining severity into mild/moderate versus severe
the PPV was 71%, indicating that among those classified as severe, 71% were truly severe.

Conclusion: The claims-based algorithm has a reasonable performance in identifying severe HS but had limitations distinguishing
moderate and mild HS. The algorithm performed best at distinguishing severity when combining mild and moderate versus severe HS.
Keywords: claims data, validation, hidradenitis suppurativa, severity, ICD-10, algorithm, medicaid

Introduction

Hidradenitis suppurativa (HS) is a chronic inflammatory skin disease characterized by follicular occlusion leading to
nodule and abscess formation that can progress to sinus tracts and subsequent scarring.! HS has a significant disease
burden and high impact on quality of life, especially for severe recurrent forms, yet claims data do not directly capture
information on HS disease severity.' > Current treatment guidelines are based on Hurley stage severity (mild HS is
Hurley stage I, moderate HS is Hurley stage II, and severe HS is Hurley stage III) determined by lesion morphology,
physical exam findings and disease recurrence.”

Secondary healthcare data, including claims data, can provide valuable evidence particularly on disease epidemiology
and the safety of systemic immunomodulating agents.” However, clinical information that would help to inform
important sub-populations of interest, such as sub-groups based on HS severity (mild, moderate, severe), and effect
modification by severity is not available in these data sources. To be able to generate evidence based on these subgroups
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and understand effect modification by disease severity in large claims datasets, it is critical to develop algorithms that can
accurately identify patients with HS, and group HS patients by their severity using claims data.

We sought to develop a claims-based model for classifying patients by HS severity in claims data.

The abstract of this paper was presented as a poster at the 2025 Annual Meeting of the American Academy of Dermatology
with interim findings [Journal of the American Academy of dermatology, https://eposters.aad.org/abstracts/63547].

Methods

Data Source
The study used Medicaid claims data from October 1, 2015, to December 31, 2019 deterministically linked with
electronic health records (EHR) of Mass General Brigham (MGB) with a linkage success rate of 98.5%.° The MGB
network consists of 2 tertiary care hospitals, 3 community hospitals, and >35 primary care centers. All EHR were fully
accessible electronically and included the complete documentation of all patient-physician interactions consisting of
structured fields, laboratory test results, and free text clinical notes from medical, surgical, pathological, radiological, and
pharmacy services from both inpatient and outpatient settings. The linked data include information on patient demo-
graphics (age, sex, self-reported race and ethnicity from both Medicaid claims and EHR data, location), hospital
admissions, emergency room Visits, outpatient visits, and outpatient surgical visits for all Medicaid beneficiaries.
Diagnoses are coded using the International Classification of Diseases-10 Clinical Modification (ICD-10-CM) system
and procedures using the Current Procedural Terminology (CPT-4).”* Data contain a longitudinal record of outpatient
medication prescribing (EHR) and dispensing (claims), with information on the drug dispensed coded by the National
Drug Code (NDC), and the strength, quantity dispensed, and the days the supply of drug is anticipated to last. All records
are associated with a date of service so that a longitudinal timeline can be established for all patients.

Informed consent was not required as all patient information was de-identified. The IRB of the Brigham and Women’s
Hospital approved this study (Protocol #: 2023P000623) and the work was conducted in the secure environment of the
MGB Center for Integrated Healthcare Data Research and its Clinical Phenotyping and Outcome Validation Program.

Study Population

We identified all patients who had at least one ICD-10-CM code for HS (L73.2) in Medicaid claims between October 1,
2016, to December 31, 2019 (Figure 1). The date of this diagnosis code was considered the index date. If a patient had more
than one HS diagnosis code during the study period, the date of one of those codes was randomly selected as the index date
to include patients at varying stages of disease duration and severity. To ensure that this index HS diagnosis code originated
from MGB providers, we required that patients also have an MGB visit with an ICD-10-CM for HS within 30 days before
or after the index date. Further, we excluded patients <10 years of age and required at least one year of continuous insurance
enrollment (with an allowable gap of up to 30 days) before the index date (baseline period).

The study size needed to estimate a positive predictive value (PPV) of 85% with 5% uncertainty was calculated to be
196.”'° To increase the chances of having sufficient patients in the “mild” category and to plan for a 30% hold-out
sample, we randomly sampled 350 patients as the final study population. To ensure the MGB population for analysis was
representative of the full Medicaid population, characteristics were compared between those sampled and all other
patients. Patient characteristics showed reasonable agreement between both groups. The MGB patient population had
slightly more prior HS diagnoses, more systemic medication use, and more dermatologist visits compared to the general
Medicaid patient population. This is in line with slightly more severe patients being referred to a tertiary care center with
specialty HS clinics and is reflected in our increased number of severe patients with fewer mild patients seen at MGB.
(Table S1).

EHR Review and Establishment of the Reference Standard

A detailed EHR review included all structured data and free text information from medical, surgical, pathological,
pharmacy, and laboratory service or care from both inpatient and outpatient settings of encounters from one year before
to two weeks after the index date. First, EHR charts were reviewed to determine if a patient with a claims code for HS
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Patients with at least 1 diagnosis of HS in Medicaid,
between Oct 1, 2016-2019
N=2,408

Excluded

- (n=618) <365 days continuous
enrollment or Age <10

N=618

Patients in Medicaid with at least 1 diagnosis code for
HS, who met all inclusion and exclusion criteria

N=1,790 Excluded

- (n=1156) Did not have an MGB visit
on the day of HS diagnosis or within
30 days before or after

(n=236) Did not have a matching HS
ICD-10 code from MGB (i.e. HS
claim came from a non-MGB
provider) within 30 days before or

Patients in Medicaid with at least 1 diagnosis code for _aﬂer
HS, who met allinclusion and exclusion criteria N=1,392
N=398
Patients with HS randomly selected for chart review
N=350
v v v v
Uncertain Mild HS Moderate Severe S
He N=34 hiS N=105
N=38 N=173

Figure | Flowchart for study population.
Abbreviations: HS, hidradenitis suppurativa; MGB, Mass General Brigham; N, number remaining at each step.

(ICD-10 L73.2) truly had HS. Next, HS stage was assigned as mild, moderate or severe based on Hurley staging by
clinician, physician global assessment (PGA), patient global assessment (PtGA), medications, surgical interventions, key
words recorded by the treating clinician and physical exam findings based on EHR review by at least two physicians
from the study team (Table S2). If there was differing information, more weight was given to the higher severity. For
example, if a patient had physical exam findings of mild HS (a single lesion, without sinus tracts), but had received
treatments for moderate HS (oral targeted antibiotics), they were classified as having moderate HS. In cases where the
EHR-based HS severity remained unclear, a dermatology-pharmacoepidemiology faculty member reviewed all available
data to make the final determination.

Validation of ICD-10-CM Code L73.2
Three algorithms for identifying HS were developed in claims data using a combination of ICD-10-CM diagnosis code
L73.2 (diagnosis made by any provider), dermatologist visit (diagnosis made by a dermatologist), and use of biologic

agents. Performance of the algorithms was quantified in terms of positive predictive value (PPV).

Development of a Claims-Based Model to Classify HS Severity
All patients who were determined to not have HS based on the EHR review but had a claims data code of HS were
classified as uncertain and grouped into a class of mild/uncertain HS.
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The study cohort was split into a training data set (70%, n=245) set and a hold-out testing set (30%, n=105)
set. All potential predictors of HS severity were measured during the baseline period in the claims data and
included demographic characteristics (age, sex, race), healthcare utilization, baseline comorbidities, medications,
and procedures (Table 1). Medication use data included in the prediction model were based on pharmacy
dispensing of those drugs which increased the likelihood that patients started them. We did not study the
prescribing of drugs that did not lead to a fill. The variables were entered into a multinomial least absolute
shrinkage and selection operator (LASSO) model to select features predictive of HS severity by selecting the
lambda tuning parameter (degree of regularization) that optimizes 20-fold cross-validated predictive performance
within the training dataset.

The multinomial regression identified three separate sets of linear predictors for each level of severity and the
predicted probabilities of each patient falling into the three levels were calculated. The model with the best cross-
validated performance within the training set was then applied to the testing set to assign predicted probabilities of each
severity level for each patient. The severity level for which the patient had the highest predicted probability was assigned
to that patient as the predicted HS severity level. For example, if the predicted probability for being mild, moderate, or
severe HS was estimated to be 0.2, 0.3, and 0.5, respectively, the patient was classified as having severe HS. Performance
of the model, in terms of c-statistic and PPV within the hold-out testing set (n=105), was calculated based on the assigned
predicted HS severity.

Sensitivity Analyses

Performance of models selected using ordinal LASSO and binomial (mild vs moderate or severe, and mild or moderate
vs severe) regression were also tested. Additional analyses were conducted among those with the Hurley stage explicitly
recorded in their EHR, as well as excluding those patients with uncertain HS.

Results

We identified 350 patients aged 10 years and older with at least one ICD-10-CM code for HS in both Medicaid and the
MGB medical records after applying all exclusions (Figure 1). Of the 350 patients identified with HS by a single ICD-10
claims code 312 (89.1%) were confirmed by our expert review as having HS. The diagnosis was uncertain in 38 (10.9%)
patients.

Among the 350 identified HS cases, 72 (20.6%) had mild/uncertain HS, 173 (49.4%) had moderate HS and 105
(30.0%) had severe HS (Table 1). Most patients were aged 1845 years (74.4%) with fewer aged 45 years or older
(18.6%) or aged 10-17 years (7.4%). The cohort was predominantly female (80%). Black race was most prevalent in
patients with severe HS (29.5% black and 21.0% white) with 49.5% of severe patients not reporting their race. Among
treatments, topical treatment was evenly distributed among mild (33.3%), moderate (33.5%) and severe HS (43.8%).
Systemic antibiotic use was more frequent in severe (52.4%) and moderate (38.2%), compared to mild HS (25.0%).
Isotretinoin and acitretin use was uncommon and almost only used for severe HS. Any biologic use was highest in severe
HS (14.3%), with a limited number of users in the moderate HS group (N<11). Generic incision and drainage procedures
were frequently observed in moderate HS (18.5%), while HS specific surgeries were exclusively recorded in patients with
severe HS (10.5%). Comorbid IBD occurred in 3.7% of the 350 patients, with most cases being among those with severe
HS (Table 1). Overall, the Gagne combined comorbidity score (CCS) was low and a majority of patients had a CCS <3.
15.3% of patients with mild HS had CCS of 3 or more compared to 10.4% and 11.4% among those with moderate or
severe HS.

HS Claims Data Code Validation

Among 350 patients with at least one ICD-10 diagnosis code for HS in Medicaid claims data, 312 had HS confirmed in
the MGB chart review resulting in a PPV of 89%. 130 patients had a single diagnostic code for HS made by
a dermatologist resulting in a PPV of 96%, and 20 patients had a single code for HS followed by biologic treatment
resulting in a PPV of 100% (Table 2).
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Table | Baseline Characteristics for Patients with at Least One ICD-10 Diagnosis Code for HS Grouped by HS Severity

Characteristic HS Severity
Mild/Uncertain Moderate Severe Overall
(N=72) (N=173) (N=105) (N=350)

Demographics

Age
Mean (sd) 32.8 (12.3) 323 (11.9) 33.7 (12.1) 32.8 (12.0)
10-17 years <l Il (6.4%) <l 26 (7.4%)
18-45 years 48 (66.7%) 131 (75.7%) 80 (76.2%) 259 (74.4%)
>45 years 14 (19.4%) 31 (17.9%) 20 (19.0%) 65 (18.6%)
Sex
Female 59 (81.9%) 143 (82.7%) 80 (76.2%) 282 (80.6%)
Male 13 (18.1%) 30 (17.3%) 25 (23.8%) 68 (19.4%)
Race
Black <l 32 (18.5%) 31 (29.5%) 73 (20.9%)
White 25 (34.7%) 44 (25.4%) 22 (21.0%) 91 (26.0%)
Unknown 37 (51.4%) 97 (56.1%) 52 (49.5%) 186 (53.1%)

HS-related medical treatments

Any topical HS treatment® 24 (33.3%) 58 (33.5%) 46 (43.8%) 128 (36.6%)
Any systemic antibiotics® 18 (25.0%) 66 (38.2%) 55 (52.4%) 139 (39.7%)
Any hormone therapy® 15 (20.8%) 57 (32.9%) 41 (39.0%) 113 (32.3%)
Isotretinoin or Acitretin use <l <l <l <l
Any systemic non-biologic use® <l 17 (9.8%) 13 (12.4%) 40 (11.4%)
Adalimumab use 0 (0%) <l <l <l
Any biologic use® <l <l 15 (14.3%) 20 (5.7%)

HS-related procedures/ surgeries

Incision and drainage of abscess <l 32 (18.5%) 16 (15.2%) 55 (15.7%)
Any HS specific surgery 0 (0%) 0 (0%) Il (10.5%) I (3.1%)

HS diagnosis at study entry

HS diagnosis made by a dermatologist 21 (29.2%) 76 (43.9%) 42 (40.0%) 139 (39.7%)
Prior HS diagnosis (inpatient or outpatient)
0 <l 27 (15.6%) 49 (46.7%) 78 (22.3%)
| 60 (83.3%) 115 (66.5%) 29 (27.6%) 204 (58.3%)
2 <l 17 (9.8%) 13 (12.4%) 37 (10.6%)
3+ <l 14 (8.1%) 14 (13.3%) 31 (8.9%)
Prior inpatient HS diagnosis <l <l 14 (13.3%) 25 (7.1%)

Skin Comorbidities

Cutaneous abscess, furuncle or carbuncle 19 (26.4%) 55 (31.8%) 32 (30.5%) 106 (30.3%)

Skin conditions, other’ <l 19 (11.0%) 17 (16.2%) 45 (12.9%)

Other specified follicular disorders or Follicular <l Il (6.4%) <l 25 (7.1%)

disorder, unspecified

Acne <l 18 (10.4%) 20 (19.0%) 46 (13.1%)

Scar conditions and fibrosis of skin <l <l <l <l
(Continued)
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Table | (Continued).

Characteristic HS Severity
Mild/Uncertain Moderate Severe Overall
(N=72) (N=173) (N=105) (N=350)
Other Comorbidities
Gagne Comorbidity Score:
-1 <l <l <l 16 (4.6%)
0 30 (41.7%) 75 (43.4%) 37 (35.2%) 142 (40.6%)
| 20 (27.8%) 40 (23.1%) 29 (37.1%) 99 (28.3%)
2 <l 30 (17.3%) 12 (11.4%) 52 (14.9%)
3+ 11 (15.3%) 18 (10.4%) 12 (11.4%) 41 (11.7%)
IBD, ulcerative colitis, or Crohn’s <[ <] <] 13 (3.7%)
Obesity, smoking or depression 42 (58.3%) 97 (56.1%) 68 (64.8%) 207 (59.1%)
Obesity 17 (23.6%) 54 (31.2%) 40 (38.1%) 111 (31.7%)
Smoking 18 (25.0%) 21 (12.1%) 20 (19.1%) 59 (16.9%)
Depression 26 (36.1%) 51 (29.5%) 35 (33.3%) 112 (32.0%)
Diabetes or hypertension 18 (25.0%) 64 (37.0%) 47 (44.8%) 129 (36.9%)
Diabetes <l 26 (15.0%) 23 (21.9%) 53 (15.1%)
Hypertension 17 (23.6%) 52 (30.1%) 44 (41.9%) 113 (32.3%)
Healthcare Utilization:
Number of dermatologist office visits for any reason
0 27 (37.5%) 61 (35.3%) 25 (23.8%) 113 (32.3%)
| 16 (22.2%) 24 (13.9%) 27 (25.7%) 67 (19.1%)
2 <l 20 (11.6%) 12 (11.4%) 42 (12.0%)
3+ 19 (26.4%) 68 (39.3%) 41 (39.0%) 128 (36.6%)
Number of any office visits
| <l <l <l <l
2 <l <l <l <1l
3+ 71 (98.6%) 169 (97.7%) 104 (99.0%) 344 (98.3%)

Notes: Table cells smaller than |1 are masked to comply with data use agreement with the Centers for Medicare & Medicaid Services. *Any topical HS
treatment includes topical clindamycin, resorcinol (15%), chlorhexidine wash, benzoyl, peroxide wash, and zinc pyrithione wash. ®Any systemic antibiotics
includes oral tetracycline, dapsone, clindamycin/rifampin combination, moxifloxacin/metronidazole/rifampin combination, and intravenous ertapenem. “Any
hormone therapy includes estrogen containing combined oral contraceptive pills, spironolactone, cyproterone acetate, metformin, and finasteride. “Any systemic
non-biologics includes oral glucocorticoids, and cyclosporine. “Any biologics includes adalimumab, infliximab, anakinra, ustekinumab, secukinumab, and
ixekizumab. ‘Skin conditions, other includes local infections of the skin and subcutaneous tissue (other than abscesses, furuncles and carbuncles), pilonidal
cysts and sinuses, pseudofolliculitis barbae, and other specified or unspecified follicular disorders.

Abbreviations: HS, hidradenitis suppurativa; sd, standard deviation; IBD, inflammatory bowel disease.

Table 2 Positive Predictive Values for Identifying HS in Medicaid Claims Data

I HS Diagnosis | Total | False Positive | True Positive PPV (95% CI)

By any provider 350 38 312 89% (86%, 92%)
By dermatologist 139 9 130 94% (89%, 98%)
Plus any biologic® 20 0 20 100% (84%, 100%)

Note: *Any biologic includes treatment with the following medications: adalimumab, infliximab,
anakinra, ustekinumab, secukinumab, and ixekizumab.
Abbreviations: HS, hidradenitis suppurativa; PPV, positive predicate value; Cl, confidence interval.

HS Severity Model and lIts Validation
Using a multinomial LASSO model, we identified pre-index date predictors during the baseline period associated with

each severity level of HS (Table 3). The strongest claims data-based predictors for severe HS included isotretinoin or
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Table 3 Relevant Pre-Index-Visit Patient Characteristics Identified by the
Multinomial LASSO Model for Mild, Moderate, and Severe HS

Modeling Severe HS

Variable Coefficient®
Isotretinoin or Acitretin 2.24
Any HS-specific surgery 1.58
No prior HS diagnoses: inpatient or outpatient (category 0) —1.21
Any biologic use 0.70
Acne 0.39
Adalimumab use 0.36
3 or more prior HS diagnoses: inpatient or outpatient (category 3+) 0.27
Obesity, smoking or depression 0.08
Use of any systemic antibiotics 0.06

Modeling moderate HS

Prior inpatient HS diagnosis -1.07
HS diagnosis made by a dermatologist 0.25
3 or more dermatologist visits (category 3+) 0.20
Acne —-0.12

Modeling mild/uncertain HS

Age (category 10—17 years) 0.72
No prior HS diagnoses: inpatient or outpatient (category 0) 0.47
3 or more prior HS diagnoses: inpatient or outpatient (category 3+) —0.35
Incision and drainage of abscess —-0.07
Use of any systemic antibiotics —0.05

Notes: *Coefficients are sorted in order of importance in predicting given category (variable impor-
tance is determined by the absolute value of the coefficient value). Negative values indicated
a predictor of not falling into that severity group.

Abbreviations: HS, hidradenitis suppurativa; CED, cohort entry date; Coef, coefficient.

acitretin use, HS specific surgery, any biologic use, comorbid acne, adalimumab use, 3 or more prior HS diagnoses
(inpatient or outpatient). Having no prior diagnosis of HS was inversely associated with severe HS. Moderate HS
predictors included dermatologist-diagnosed HS and having 3 or more dermatologist visits. The strongest predictors for
mild HS included young age (10—17 years) and no prior HS diagnoses (inpatient or outpatient). Having an incision and
drainage or at least 3 prior HS diagnoses was inversely associated with having mild HS (Table 3). CCS was not
associated with HS severity.

In this model the PPV for mild/uncertain (n=72) was 20%, for moderate (n=173) was 54% and for severe (n=105)
was 67%. Specificity was 90% or higher for mild/uncertain (96%) and severe (90%) but only 31% for moderate disease
(Table 4).

Table 4 Measurement Characteristics for the Multinomial LASSO Model
Identifying Mild/Uncertain, Moderate, and Severe HS in Claims Data*

Diagnostic HS Severity

Mild/uncertain HS | Moderate HS | Severe HS

Positive Predictive Value 0.20 0.54 0.67
Negative Predictive Value 0.80 0.50 0.82
Sensitivity 0.05 0.82 0.45
Specificity 0.96 0.31 0.90

Overall multiclass c-statistic for model: 0.66

(Continued)
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Table 4 (Continued).

Diagnostic HS Severity

Mild/uncertain HS or moderate HS vs severe HS

Positive Predictive Value 0.71
Negative Predictive Value 0.80
Sensitivity 0.48
Specificity 0.92

Overall multiclass c-statistic for model: 0.75

Notes: *The reported performance metrics are derived in the 30% holdout sample that was not used
for the development of the claims data algorithm.

Sensitivity Analyses

In a sensitivity analysis, we combined severity into “mild/moderate” versus “severe” and achieved a PPV of 71%,
meaning that among those classified as severe, 71% were truly severe. The NPV was 80%, meaning that among those
classified as mild/moderate, 80% were truly mild/moderate (Table 4). Grouping “mild/uncertain” versus “moderate/
severe” the PPV was 80% and the NPV was only 20% with a specificity of <10% based on very few mild/uncertain cases
(Table S3).

After excluding 38 patients with uncertain HS, the PPV was 1% for mild (n=34), 62% for moderate, and 65% for
severe (Table S4). Limiting to only 95 patients who had their HS severity recorded by Hurley stage in the EHR free text
notes resulted in a sample of 39 patients with mild, 36 with moderate and 20 with severe HS. The resulting PPV was 60%
for mild, 53% for moderate, and 50% for severe (Table S5). The predictors selected for severity when defined by Hurley
stage recorded in the chart were very similar to those chosen with our assessment tool. While medications were used as
part of the definition for severity in our severity assessment measure, these medications were still chosen as predictors
when only relying on recorded Hurley stage (Table S6).

Using an ordinal regression model instead of a multinomial resulted in similar PPVs: 20% for mild/uncertain, 53% for
moderate, and 61% for severe (Table S7).

Discussion

In this US-based validation study, our claims-based model to classify HS patients by severity demonstrated reasonable
performance in identifying severe HS, but had limitations in distinguishing between moderate and mild HS. In part, this
was due to the very small number of mild cases. For researchers studying the safety and effectiveness of HS treatments,
grouping mild and moderate HS together versus severe HS resulted in the best performance with a PPV of 71%. For
researchers aiming to identify HS populations in claims data, we found that in the absence of EHR data for confirmation,
a single ICD-10 code for HS performed well, achieving a PPV of 8§9%.

This study is among the first to validate claims-based algorithms for identifying HS patients and to develop a model
for categorizing HS severity in claims data. For researchers seeking to assess HS severity using claims data without EHR
linkage, the high PPV of a single ICD-10 code supports the accurate identification of a true HS population. We further
excluded “uncertain HS” patients and found no meaningful difference, which further supports the generalizability of this
algorithm for researchers applying the algorithm in claims when not having access to EHR for HS confirmation. Given
the low prevalence of HS in the population, the study size of 350 patients makes it the largest validation study of this
kind. From 30 claims-based patient characteristics used as candidates for predicting HS severity the multinomial LASSO

model selected characteristics well in line with clinical observations for mild, moderate, and severe HS. For example,
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severe HS patients often require biologics and/or specific surgery and usually have frequent visits for managing their
disease.

These results must be interpreted in the context of the study design. While the study is the largest of its kind, the study
size of 350 is still small, which can limit the ability to accurately differentiate three severity categories. This may be
a reason why the predictive performance metrics are less impressive for the mild HS category."' One of the three
categories, mild/uncertain HS, is substantially smaller than the other two, making it difficult to derive algorithms with
robust performance. This is well illustrated in the sensitivity analyses. When categorizing mild/uncertain (n=72) versus
moderate/severe HS (n=278), the PPV was 80% for correctly categorizing moderate/severe HS but only 20% for mild/
uncertain HS. However, when looking at the Hurley stage analysis, the population was smaller in total (n=95), but more
evenly distributed across all mild (n=39), moderate (n=36) and severe (n=20) resulting in a more even performance
across the severity categories (60%, 53%, and 50%, respectively). Secondly, in clinical practice, HS is often diagnosed in
its more advanced stage while milder forms may often be under diagnosed and preliminarily coded as cutaneous abscess,
carbuncle/furuncle, severe acne, or follicular cyst.'> A recent study using administrative data from Germany found that
34.7% of patients with HS had at least one misdiagnosis before their first HS diagnosis.'> Additionally, MGB, an
academic medical center, and its network of outpatient clinics may have a higher proportion of referral patients and
therefore few patients with truly mild HS may be seen. Further, the findings are representative for the United States
healthcare system. Finally, even in detailed EHR it is often not easy to determine the severity of HS, which is different
from primary data collection for example in RCTs. The standard for HS severity assessment is the Hurley staging, yet
this was only recorded in 27% of the EHR charts in clinical practice. Additionally, while ultrasound can be used to assess
HS diagnosis and staging, international consensus on its use was not available at the time of the study and was not
considered."

In conclusion, a single diagnosis for HS can accurately capture the existence of HS in claims data. Patients with
severe HS can be reasonably differentiated using our algorithm in claims data; however, it performed insufficiently to
fully capture mild HS. This algorithm can accurately distinguish mild/moderate HS versus severe. A validation study
with even larger HS populations, particularly with mild HS, would help to understand whether the low PPV for
categorizing mild HS can be improved.
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