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Abstract

Background—The Hidradenitis Suppurativa Clinical Response (HiSCR) is the gold standard 

primary outcome measure for Hidradenitis Suppurativa (HS) clinical trials, however it does not 

assess the presence of draining tunnels, a common finding in advanced disease. It is unclear what 

the effect of the presence or absence of draining tunnels has upon the efficacy of adalimumab 

therapy in moderate and advanced disease.

Objectives—We evaluated the efficacy of adalimumab versus placebo using the International 

Hidradenitis Suppurativa Severity Score System (IHS4). Additionally, we assessed the impact of 

draining tunnels upon therapeutic response as measured by both the HiSCR and change in nodule 

counts.

Methods—Re-analysis was conducted using the IHS4 and PIONEER 1 and 2 Individual Patient 

Data. Both binary outcomes (achieving HISCR and achieving change in IHS4 severity category) 

and continuous outcomes (nodule counts and IHS4 score) were calculated using R version 3.5.3. 

Regression modeling was undertaken to assess the impact of draining tunnels and other variables. 

P<0.05 was considered statistically significant.

Results—The significance of adalimumab therapy was dependent upon the outcome measure 

used. Placebo response rates were highest when binary outcome measures were used. Draining 
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tunnels, smoking, antibiotics and BMI influence HiSCR response in Pioneer 2. Significant 

differences in disease severity were seen between PIONEER 1 and 2 datasets.

Conclusions—Elevated placebo response rates in PIONEER 1 and 2 are partially attributable to 

the use of binary outcome measures. Draining tunnels influence clinical response as measured by 

HiSCR and nodule counts in Pioneer 2. Further investigation into the effect of BMI upon clinical 

response is required.

Capsule Summary

• The Hidradenitis Suppurativa Clinical Response (HiSCR) clinical endpoint is the gold standard 

outcome measure in Hidradenitis Suppurativa (HS) clinical trials. The impact of draining tunnels 

(in advanced disease) upon the measured efficacy of adalimumab in HS is not well described. 

Other outcome measures (such as the IHS4) include draining tunnels but no direct comparison of 

outcome measures within a common dataset has been undertaken.

• Clinical response to adalimumab is significantly greater than placebo regardless of the use of 

outcome measure in PIONEER 2 but not PIONEER 1. Placebo response rates in the PIONEER 1 

and 2 Phase 3 trials are significantly lower when the HiSCR is replaced by the IHS4. Draining 

tunnels, smoking, antibiotic use and BMI are significantly associated with reduced HiSCR 

response in Pioneer 2 and differences between results of PIONEER 1 and 2 studies are attributable 

to different disease severities of patient populations.
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Background

The HiSCR (Hidradenitis Suppurativa Clinical Response)1 outcome measure is currently 

considered the gold-standard primary outcome measure for the assessment of new 

pharmacological interventions in Hidradenitis Suppurativa (HS) clinical trials1,2. HiSCR is 

defined as a 50% reduction in abscess and nodule count without any increase in the number 

of abscesses or draining tunnels relative to baseline1. However, the high rates of placebo 

response3 have been identified and are problematic for the evaluation of novel 

pharmacological interventions in this disease3. As such, studies utilizing the HiSCR may be 

prone to measurement bias when comparing different stages and severities of disease4. The 

International Hidradenitis Suppurativa Severity Score5 (IHS4: developed by the European 

Hidradenitis Suppurativa Foundation Investigator Group) is an alternative outcome measure 

that is often included as a secondary outcome, but the results of this outcome measure have 

not been reported in any Phase 3 clinical trial to date. There have not been any attempts to 

compare different outcome measures using the same clinical trial dataset. This comparison 

would enable the identification of specific clinical variables which may predict response to 

therapy, and also allow the evaluation of measurement bias within specific outcome 

measures themselves.

Given the heterogeneous clinical manifestations of HS6, (including nodules, abscesses, 

tunnels and scarring), the quantification of abscesses and nodules as an outcome measure 
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(HiSCR) does not take into account the response of draining tunnels to pharmacological 

therapy. Given the overall response rates of HS to adalimumab (41.8% and 58.9% in 

PIONEER 1 and 2 respectively)7,8 and the significant dropout rates in existing studies due to 

lack of efficacy (27%50%)7,8, it is important that we understand the impact of draining 

tunnels upon treatment efficacy.

We hypothesized that the presence of draining tunnels in HS has no impact upon rates of 

clinical response to adalimumab therapy. This will be assessed through comparison of two 

outcome measures (HiSCR and IHS4 – both as binary and continuous variables) within the 

PIONEER 1 and PIONEER 2 Phase 3 clinical trial dataset at Week 12 compared with 

Baseline (Week 0). Our specific aims include to evaluate the efficacy of adalimumab versus 

placebo using the IHS4 outcome measure in place of HiSCR; and to assess the impact of the 

presence of draining tunnels upon clinical response as measured by the HiSCR and change 

in nodule counts.

Methods

De-identified individual patient data (IPD) from PIONEER 1 and PIONEER 2 studies7 were 

made available by AbbVie Inc and accessed through the secure Vivli online platform. Raw 

data were extracted and compared to the available published data7 to ensure accuracy. Only 

data for ‘Time Period A’ (Week 0 - Week 12) comparing adalimumab 40mg weekly versus 

placebo was included in the analysis in order to reflect current dosing recommendations. 

Individuals with incomplete data, and those who received antibiotic therapy in PIONEER 1 

were excluded from analysis. Antibiotic therapy in PIONEER 2 was included as a covariate. 

Our statistical methods mirrored those of the PIONEER 1 and PIONEER 2 statistical 

analysis7 with the exception of the HiSCR (sliding dichotomous variable) being replaced 

with the IHS4. The IHS4 was expressed as a continuous variable using available raw IPD 

according to the published equation by Zouboulis et al5. (Nodule Count) + (Abscess 

Count*2) + (Draining Tunnel Count *4). It was also calculated as a sliding dichotomous 

variable determined by progression to a lower severity category. Severity categories (Mild 0–

3; Moderate 4–10; Severe ≥11) were derived from Zouboulis et al5. All data analysis was 

conducted in R version 3.5.39.

Each variable of interest was assessed for normality using the Shapiro-Wilk test and 

histograms. The differences between treatment groups were compared using Welch’s t-test 

for normallydistributed continuous variables and the Mann-Whitney U test for non-

normally-distributed continuous variables. Chi-squared and Fisher’s exact tests were used 

for categorical variables. Potential associations with the presence of draining tunnels as well 

as other a priori potential associations (Age, Sex, Hurley stage, smoking status, family 

history, antibiotic use (for PIONEER 2 only) and BMI) were assessed using logistic 

regression for HiSCR and binary IHS4, and linear regression for percentage change in IHS4 

and absolute change in nodule count. Draining tunnels was not investigated as a covariate in 

linear or logistic expression where IHS4 was the outcome of interest (due to draining tunnels 

being a component of the IHS4). P<0.05 was considered statistically significant.
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RESULTS

Demographic characteristics of the participants included in the statistical analysis are 

presented in Table 1. The number, percentage and inter-group differences between 

adalimumab and placebo arms, as measured by the HiSCR, change in IHS4 severity 

category, change in nodule counts and % change in IHS4 score are presented in Table 2. 

Statistically significant differences between adalimumab and placebo therapy are seen 

regardless if HiSCR, change in nodule counts or change in IHS4 score are used as the 

primary outcome measure (Table 2). Change in IHS4 severity category as an outcome 

measure only identified statistically significant change in PIONEER 2 (Table 2). Rates of 

placebo response were markedly lower when continuous variables (as opposed to sliding 

dichotomous) were used as primary outcome measures (Table 2).

Unadjusted logistic regression identified greater odds of HiSCR with adalimumab compared 

with placebo in PIONEER 1 (OR=1.98; 95% CI: 1.22, 3.26; p=0.006). When adjusted for 

covariates, adalimumab therapy displayed greater odds than placebo of association with 

achieving HiSCR (OR=2.05; 95% CI: 1.25, 3.47; p=0.005). No covariates were statistically 

significant in altering the odds of achieving HiSCR (Table 3). Adalimumab had increased 

odds of association with a HiSCR response in unadjusted analysis of PIONEER 2 

(OR=3.77; 95% CI: 2.32, 6.19; p<0.0001). Adjusting for covariates, patients receiving 

adalimumab had a further increase in the odds of achieving HiSCR than placebo (OR=4.22; 

95% CI: 2.50, 7.28; p<0.001). Current smokers had reduced odds of achieving HiSCR than 

non-smokers (OR=0.56; 95% CI: 0.31, 0.98; p=0.04) and the presence of draining tunnels 

reduced the odds of achieving HiSCR (OR=0.45; 95% CI: 0.25, 0.79; p=0.01). In addition, 

the use of antibiotics reduced the odds of achieving HiSCR (OR=0.47; 95% CI: 0.23, 0.93; 

p=0.03) and every unit increase in BMI significantly reduced the odds of achieving HiSCR 

by 7.1%. (OR=0.93; 95% CI: 0.89, 0.97; p<0.001).

No significant difference in odds ratio was identified between adalimumab and placebo in 

achieving IHS4 category change in PIONEER 1 (OR=1.58; 95% CI: 0.96, 2.62; p=0.07). 

Adjusting for covariates, adalimumab still did not significantly increase the odds of 

achieving IHS4 category change versus placebo (OR=1.69; 95% CI: 1.00, 2.86; p=0.05). 

Hurley stage 3 disease significantly reduced the odds of achieving IHS4 category change 

(OR=0.52; 95% CI: 0.30, 0.88; p=0.02). Patients receiving adalimumab had increased odds 

of achieving IHS4 category change than placebo in PIONEER 2 (OR=2.70; 95% CI: 1.66, 

4.43; p=<0.0001). Adjusting for covariates increased the overall odds (OR=2.91; 95% CI: 

1.75, 4.91; p<0.0001); with Hurley stage 3 disease (OR=0.57; 95% CI: 0.33, 0.95; p=0.03), 

increase in BMI (OR=0.95; 95% CI: 0.91, 0.98; p=0.01) and male gender (OR=0.55; 95% 

CI: 0.31, 0.96; p=0.04) significantly reducing the odds of IHS4 category change.

Linear regression identified adalimumab therapy as associated with a mean alteration in 

nodule count of 2 at Week 12 compared with placebo (b=−2.38; 95% CI: −4.38, −0.38; 

p=0.02) in PIONEER 1. Accounting for covariates, the association with Adalimumab 

remained significant; implying that, all other co-variables being the same, the mean change 

in nodule count was on average higher by 2 nodules for those with Hurley stage 3 at week 

12 compared with Hurley stage 2 (b= 2.23; 95% CI: 0.01, 4.48; p=0.05). PIONEER 2 
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demonstrated a similar degree of alteration in mean nodule count with adalimumab therapy 

in unadjusted (b=−2.54; 95% CI: −3.92, −1.16; p=0.0003) and adjusted (b=−2.58; 95% CI: 

−3.97, −1.19; p<0.001) analysis. The mean change in nodule count was on average higher at 

Week 12 in the presence of draining tunnels (b=1.87; 95% CI: 0.32, 3.43; p=0.02) compared 

to the absence of draining tunnels.

Linear Regression identified adalimumab therapy was associated with an average reduction 

of 18.74% in IHS4 compared to placebo in unadjusted analysis of PIONEER 1 (b=−18.74; 

95% CI: −32.97, −4.57; p=0.01). By including covariates, adalimumab treatment was 

significantly associated with 18.60% reduction in IHS4 compared to placebo (b=−18.60; 

95% CI: −33.64, −3.55; p=0.02; Table 4). Unadjusted analysis of PIONEER 2 illustrated a 

41.11% reduction in IHS4 with adalimumab compared to placebo (b=−41.11; 95% CI: 

−56.23, −25.99; p<0.0001). In PIONEER 2, adalimumab therapy was associated with a 

39.79% reduction in IHS4 score in adjusted analysis (b=−39.79; 95% CI: −54.92, −24.65; 

p<0.0001). Each unit increase in BMI (as a continuous variable) attenuated the percentage 

change IHS4 score by 1.65% (b=1.65; 95% CI: 0.50, 2.81; p=0.01). No other significant 

covariates were identified.

Discussion

The impact of substituting HiSCR with IHS4 as the primary outcome measure of the 

PIONEER Phase 3 clinical trials is dependent upon whether the outcome variable is binary 

or continuous. Substituting HiSCR with change in IHS4 category resulted in no statistically 

significant difference between adalimumab and Placebo in PIONEER 1 (Table 2). 

Continuous variables (both nodule counts and IHS4 values) were statistically significant in 

both studies. Integrating draining tunnel status (using the IHS4) reduced placebo response 

rates in both PIONEER 1 and PIONEER 2 regardless of if binary or continuous variable was 

used. The use of the IHS4 as a continuous variable resulted in placebo response rates 

consistent with studies of Psoriasis and Atopic Dermatitis (4.5%−12%).12–14 This suggests 

that the placebo response rate is partially a product of the HiSCR outcome measure (i.e. the 

use of a binary outcome); as well as the natural variability of inflammatory lesions in HS 

and inter-rater variation in counting lesions3. It is recognized15 that the use of dichotomous 

outcomes reduced the power to detect difference between groups, increases the risks of false 

positives and subsumes the variability in response within a group or cohort15. As the IHS4 

score is weighted toward abscesses and draining tunnels as opposed to nodules, it can be 

hypothesized that tunnels are less susceptible to such variability compared to superficial 

nodules, and hence the resolution of drainage is more indicative of successful therapy.The 

inter-rater variability of counting nodules has been previously identified as a factor 

contributing to placebo response rates3 and recent proposals for outcome measures assessing 

disease severity which do not include counts16 may provide a novel approach once validated 

in larger cohorts. The association of elevated placebo response rates with specific outcome 

measures is an important finding given the recent non-significant results of clinical trials 

evaluating C5a antagonists in HS.3,11 A recent Phase 2b trial concluded IFX-1 was 

nonsuperior to placebo as measured by the HiSCR with a placebo response rate of 47.2%. 

Post-hoc analysis identified a significant reduction in draining tunnels compared with 

placebo as well as quality of life outcomes11.
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Severe disease (assessed by the presence of draining tunnels) was significantly associated 

with a reduction in achieving HiSCR in PIONEER 2 (Table 3), and Hurley stage 3 disease 

associated with reduced odds of achieving IHS4 category change (Table 3). In linear 

regression modeling, Hurley Stage 3 disease was associated with an altered mean change in 

nodule count in PIONEER 1; and draining tunnels associated with an altered mean change 

in nodule count in PIONEER 2. These results are consistent with severe disease (manifest 

either in increased Hurley staging or presence of draining tunnels) being less responsive to 

adalimumab therapy. BMI was significant in reducing HiSCR achievement, IHS4 category 

improvement, and percent change in IHS4 in PIONEER 2. Every unit increase in BMI 

decreased the odds ratio of achieving HiSCR by 7.1% and IHS4 category improvement by 

4.9%, and the percentage change in IHS4 by 1.57%. The possibility of weight-based 

responses to current dosages of adalimumab in HS requires further investigation. Smoking is 

known to impact the efficacy of adalimumab in Crohn’s disease17 and this is mirrored in HS 

with our results (Table 3, Pioneer 2 HiSCR).

The presence of any draining tunnels was significantly associated with HiSCR in PIONEER 

2 but was not significantly different between adalimumab and placebo groups (Table 1). 

Therefore, we conclude that draining tunnels is not a confounder upon the effect of 

adalimumab in HS; but does have a significant association with HiSCR and change in 

nodule counts. The discrepancies in results between PIONEER 1 and PIONEER 2 studies 

may be attributable to statistically significant differences in baseline patient characteristics 

(Supplemental Table 1). Statistically significant differences were seen in race, age, BMI, 

smoking status, presence of draining tunnel, and the median nodule and draining tunnel 

counts were significantly lower in PIONEER 2 compared with PIONEER 1. Additionally, 

Baseline IHS4 scores were higher in PIONEER 1, indicating patients were suffering from 

more severe disease in PIONEER 1 than PIONEER 2.

The results of our analysis concur with those of Kimball et al2 in that, draining tunnels are 

not a confounder upon the effect of adalimumab in HS. However, our results go further in 

identifying that draining tunnels, smoking status, antibiotic use and BMI do have an effect 

upon clinical response as measured by HiSCR. These effects are more prominent in 

PIONEER 2 in the presence of less severe disease suggesting they may influence response to 

adalimumab in patients with a similar disease severity as those included in PIONEER 2. 

Employing an outcome measure which integrates draining tunnels (IHS4) identifies 

individuals with Hurley stage 3 disease as having reduced odds of achieving a change in 

IHS4 severity category than Hurley stage 2 disease. Stage 3 patients also exhibit a decreased 

change in nodule counts in the setting of adalimumab therapy, compared to placebo. This 

suggests that despite the recent discussion regarding the lack of biological correlation 

between Hurley staging and disease severity18, that Hurley stage 3 disease has a statistically 

significant impact upon the reduction of nodules in the setting of adalimumab therapy.

The limitations of this study include the inherent limitations of using clinical trial data, with 

the PIONEER studies not being an accurate representation of real-life clinical practice. They 

also exclude the most severe cases of HS given that more than 20 draining tunnels was an 

exclusion criteria. Additionally, the data analysed only included 12 weeks of therapy, but 
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independent analysis suggests that reponse at week 12 is associated with clinical response at 

week 36 of therapy19.

The potential clinical application(s) of our findings are immediate in that treatment with 

adalimumab prior to the development of draining tunnels and Hurley stage 3 disease may be 

more efficacious. The statistically significant association with BMI also suggests that 

patients with increased BMI may have a decreased clinical response to adalimumab, 

however it is unclear whether the degree of change (Table 3 and Table 4) reaches clinical 

significance. Further investigation into the weight-based response to adalimumab in HS is 

warranted given these preliminary findings.

Conclusions

Adalimumab 40mg weekly is effective in reducing clinical disease activity as measured by 

both the HiSCR and the IHS4 compared with placebo in participants with Hidradenitis 

Suppurativa. High placebo response rates may be a product of the use of binary outcome 

measures such as HiSCR. Regression analyses identified draining tunnels, smoking, 

antibiotic use and BMI as independent significant associations with clinical response to 

adalimumab as measured by HiSCR in Pioneer 2. Only BMI was significantly associated 

with the use of percentage change in IHS4 in Pioneer 2. Future placebo-controlled studies of 

novel therapies in HS should acknowledge the influence of outcome measure in the 

interpretation of their data.
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Acknowledgements

This publication is based upon research data from AbbVie Inc. AbbVie Inc had no input into the design or 
execution of the study, statistical analysis or composition of the manuscript.

Funding and Disclosures: J.W.F. was supported in part by grant # UL1 TR001866 from the National Center for 
Advancing Translational Sciences (NCATS), National Institutes of Health (NIH) Clinical and Translational Science 
Award (CTSA) program. K.N. was supported by a MSTP grant from the National Institute of General Medical 
Sciences of the NIH under award number T32GM007739 to the Weill Cornell/Rockefeller/Sloan Kettering Tri-
Institutional MD-PhD Program.

Conflicts of Interest: J. G. Krueger has received research support (grants paid to institution) from AbbVie, Amgen, 
BMS, Boehringer, EMD Serono, Innovaderm, Kineta, LEO Pharma, Novan, Novartis, Paraxel, Pfizer, Regeneron, 
and Vitae and personal fees from AbbVie, Acros, Allergan, Aurigne, BiogenIdec, Boehringer, Escalier, Janssen, 
Lilly, Novartis, Pfizer, Roche, and Valeant. The other authors declare they have no relevant conflicts of interest.

References

1. Kimball AB, Jemec GB, Yang M, Kalgeleriy A, Signorovith JE, Okun MM Assessing the validity, 
responsiveness and meaningfulness of the Hidradenitis Suppurativa Clinical Response (HiSCR) as 
the clinical endpoint for hidradenitis suppurativa treatment. Be J Dermatol 2014;171(6):1434–1442

2. Kimball AB, Sobell JM, Zouboulis CC, Gu Y, Williams DA, Sundaram M, HiSCR (Hidradenitis 
Suppurativa Clinical Response): a novel clinical endpoint to evaluate therapeutic outcomes in 
patients with hidradenitis suppurativa from the placebo controlled portion of a phase 2 adalimumab 
study J Eur Acad Dermatol Venereol 2016;30(6):989–994 [PubMed: 26201313] 

Frew et al. Page 7

J Am Acad Dermatol. Author manuscript; available in PMC 2021 May 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



3. Ali AA, Seng EK, Alavi A, Lowes MA, Exploring Changes in Placebo Treatment Arms in 
Hidradenitis Suppurativa Randomized Clinical Trials: A Systematic Review, Journal of the 
American Academy of Dermatology (2019), doi: 10.1016/j.jaad.2019.05.065.

4. Frew JW Assessing the Efficacy of New Biologic Therapies in Hidradenitis Suppurativa: Consistncy 
vs Bias in Outcome Measures in Moderate and Severe Disease. J Eur Acad Dermatol Venereol 
2019; Letter to Editor JEADV 2019 jdv.15572

5. Zouboulis CC, Tzellos T, Kyrgidis A, Jemec GBE, Bechara FG, Giamarellos-Bouboulis EJ et al. 
Development and Validation of the International Hidradenitis Suppurativa Severity Scoring System 
(IHS4), a novel dynamic scoring system to assess HS severity. Br J Dermatol 2017;177(5):1401–
1409 [PubMed: 28636793] 

6. Micheletti RG Natural History, Presentation and Diagnosis of Hidradenitis Suppurativa Semin Cut 
Med Surg 2014;33(3):S51–S53

7. Kimball AB, Okun MM, Williams DA, et al. Two Phase 3 Trials of adalimumab for Hidradenitis 
Suppurativa. New England Journal of Medicine. 2016;375:422–434. [PubMed: 27518661] 

8. Zouboulis CC, Okun MM, Prens EP, Gniadecki R, Foley PA, Lynde C Long-term adalimumab 
efficacy in patients with moderate to severe hidradenitis suppurativa/acne inversa: 3-year results of a 
phase 3 open-label extension study. J Am Acad Dermatol 2019;80(1):60–69 [PubMed: 29860040] 

9. R Core Team (2017). R: A language and environment for statistical computing. R Project for 
Statistical Computing, Vienna, Austria URL: https://www.R-project.org/

10. Prism version 8.00 for MacOS, GraphPad software, La Jolla, California, USA www.graphpad.com

11. InflaRX N.V InflaRx Announces Top-Line SHINE Phase IIb Results for IFX-1 in Hidradenitis 
Suppurativa Accessed 28th June 2019 URL: http://www.globalnewswire.com/news-release/
2019/06/05/1864534/0/en/InflaRx-Announces-Top-Line-SHINE-Phase-IIb-Results-for-IFX-1-in-
Hidradenitis-Suppurativa.html

12. Reich K, Burden AD, Eaton JN, Hawkins NS. Efficacy of biologics in the treatment of 357 
moderate to severe psoriasis: a network meta-analysis of randomized controlled trials. Br J 
Dermatol. 2012;166:179–188. [PubMed: 21910698] 

13. Oldhoff JM, Darsow U, Werfel T, et al. Anti-IL-5 recombinant humanized monoclonal 360 
antibody (mepolizumab) for the treatment of atopic dermatitis. Allergy. 2005;60:693696

14. Simpson EL, Bieber T, Guttman-Yassky E, et al. Two Phase 3 Trials of Dupilumab versus Placebo 
in Atopic Dermatitis. New England Journal of Medicine. 2016;375:2335–363 2348 [PubMed: 
27690741] 

15. Altman DG, Royston P The cost of dichotomizing continuous variables BMJ 2006;332(7549):1080 
[PubMed: 16675816] 

16. Kirby J, Butt M, King T Severity and Area Score for Hidradenitis (SASH): A Novel Outcome 
Measurement for Hidradenitis Suppurativa Br J Dermatol 2019; (In Press)

17. Zorzi F, Zuzzi S, Onali S, Calabrese E Efficacy and safety of Infliximab and adalimumab in 
Crohn’s disease: a single centre study. Ailment Pharmacol Ther 2012;35(12):1397–1407

18. Horvath B, Janse IC, Blok JL, Driessen RJ, Boer J et al. Hurley Staging Refined: A Proposal by the 
Dutch Hidradenitis Suppurativa Expert Group Acta Derm Venerol 2017;97(3):412–413 [PubMed: 
27535129] 

19. Jemec GBE, Okun MM, Forman SB, Gulliver WPF, Prens EP, Mrowietz U et al. Adalimumab 
medium-term dosing strategy in moderate-to-severe hidradenitis suppurativa: integrated results 
from the phase III randomized placebo-controlled PIONEER trials. Br J Dermatol 2019;181(5) 
967–975 [PubMed: 30916379] 

Frew et al. Page 8

J Am Acad Dermatol. Author manuscript; available in PMC 2021 May 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.R-project.org/
http://www.graphpad.com
http://www.globalnewswire.com/news-release/2019/06/05/1864534/0/en/InflaRx-Announces-Top-Line-SHINE-Phase-IIb-Results-for-IFX-1-in-Hidradenitis-Suppurativa.html
http://www.globalnewswire.com/news-release/2019/06/05/1864534/0/en/InflaRx-Announces-Top-Line-SHINE-Phase-IIb-Results-for-IFX-1-in-Hidradenitis-Suppurativa.html
http://www.globalnewswire.com/news-release/2019/06/05/1864534/0/en/InflaRx-Announces-Top-Line-SHINE-Phase-IIb-Results-for-IFX-1-in-Hidradenitis-Suppurativa.html


A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Frew et al. Page 9

Table 1:
Characteristics of Population in Each of the Trial Data

Table reports N (% in parentheses) with median (25th and 75th percentile) and mean ± SD for age, BMI, 

nodules, abscesses, draining tunnel counts, and baseline IHS4. P values calculated using chi-squared or 

Fisher’s exact test for categorical variables, Mann-Whitney U test for non-normally distributed continuous 

data and Welch’s t-test for normally distributed continuous data.

Characteristic PIONEER 1 PIONEER 2

Adalimumab Placebo P value Adalimumab Placebo P value

N= 144 145 149 140

Female 85 (59.0%) 100 (69.0%) 0.10 97 (65.1%) 98 (70.0%) 0.45

Male 59 (41.0%) 45 (31.0%) 52 (34.9%) 42 (30.0%)

White 111 (77.1%) 113 (77.9%) 0.35 130 (87.2%) 110 (78.6%) 0.07

Black 30 (20.8%) 25 (17.2%) 8 (5.4%) 18 (12.9%)

Other 3 (2.1%) 7 (4.8%) 11 (7.4%) 12 (8.6%)

Median Age 35.0 (28.0, 45.0) 37.0 (30.0, 47.0) 0.14 35.0 (27.0, 42.0) 35.0 (26.0, 43.3) 0.49

Mean Age 36.5 ± 11.0 38.4 ± 11.4 34.8 ± 10.1 36.4 ± 12.2

Median BMI 32.1 (27.1, 38.0) 33.9 (28.5, 39.4) 0.07 30.3 (26.3, 36.0) 31.3 (26.8, 36.0) 0.22

Mean BMI 32.9 ± 7.7 34.6 ± 8.1 30.9 ± 6.4 31.8 ± 6.8

Hurley 2 80 (55.6%) 79 (54.5%) 0.95 76 (51.0%) 79 (56.4%) 0.42

Hurley 3 64 (44.4%) 66 (45.5%) 73 (49.0%) 61 (43.6%)

Nicotine Use 77 (53.5%) 88 (60.7%) 0.26 96 (64.4%) 99 (70.7%) 0.31

Family History 37 (25.7%) 28 (19.3%) 0.25 36 (24.2%) 39 (27.9%) 0.56

Presence of Draining Tunnels 108 (75.0%) 108 (74.5%) 1.0 99 (66.4%) 87 (62.1%) 0.52

Antibiotics - - 27 (18.1%) 28 (20.0%) 0.80

Median Nodules 8 (4.75, 14) 7 (4, 15) 0.88 6 (4,11) 6 (4, 10.25) 0.98

Mean Nodules 11.4 ± 11.1 11.6 ± 14.2 8.2 ± 6.0 8.8 ± 8.0

Median Abscesses 1.5 (0, 4) 2 (0, 3) 0.77 1 (0, 3) 1 (0, 3) 0.88

Mean Abscesses 2.7 ± 3.3 2.6 ± 3.6 2.0 ± 2.5 2.3 (3.2)

Median Draining Tunnels 2.5 (0.75, 7) 2 (0, 5)
0.38

2 (0, 4) 1 (0, 4)
0.60

Mean Draining Tunnels 4.5 ± 5.1 3.7 ± 4.3 3.0 ± 4.0 3.5 ± 5.8

Median Baseline IHS4 26.5 (15, 45.25) 25.0 (12, 40)
0.28

19 (10, 34) 18 (8.75, 32.25)
0.91

Mean Baseline IHS4 34.7 ± 26.8 31.6 ± 27.9 24.2 ± 20.0 27.3 ± 29.3
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Table 2:

Comparing HiSCR and IHS4 (as both binary and continuous variables) as primary outcome measures in 

PIONEER 1 and PIONEER 2 Phase 3 Randomized Controlled Trial Data

Outcome Measure at Week 12 PIONEER 1 PIONEER 2

Adalimumab Placebo P value Adalimumab Placebo P value

N = 144 145 149 140

Number of Patients Achieving 
HISCR (%)

62 (43.06%) 40 (27.59%) P=0.01 92 (61.74%) 42 (30.00%) P<0.0001

Number of patients Achieving 
Change in IHS4 Category (%)

53 (36.81%) 39 (26.90%) P=0.09 76 (51.01%) 39 (27.86%) P<0.0001

Mean Change in AN Counts 
(Mean % Change from Baseline)

−5.47 (−33.80%) −2.81 
(−13.51%)

P=0.006 −5.64 (−50.02%) −2.24 
(−16.01%)

P<0.0001

Mean Change in IHS4 Value 
(Mean % Change from Baseline)

−11.08 (−30.82%) −4.91 
(−12.08%)

P=0.002 −10.36 (−46.29%) −1.33 (−5.18%) P<0.0001
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Table 3:

Results of logistic regression models of HiSCR achievement (Model 1) and IHS4 440 category change (Model 

2) in patients treated with Adalimumab and Placebo in PIONEER 1 and PIONEER 2.

Variable PIONEER 1 Achieving HiSCR PIONEER 2 Achieving HiSCR

Model 1 Odds Ratio 95 % CI P value Odds Ratio 95 % CI P value

Adalimumab 2.08 (1.25, 3.47) 0.005 4.23 (2.51, 7.31) <0.001

Hurley Stage 3 0.91 (0.52, 1.59) 0.74 0.64 (0.37, 1.11) 0.11

Family History 0.77 (0.41, 1.40) 0.40 0.73 (0.39, 1.32) 0.30

Current Smoker 0.98 (0.59, 1.65) 0.94 0.56 (0.32, 1.0) 0.05

Presence of Draining Tunnels 0.63 (0.34, 1.18) 0.15 0.47 (0.26, 0.84 0.01

Antibiotic Use - - - 0.48 (0.24, 0.95) 0.04

BMI 1.01 (0.97, 1.04) 0.74 0.93 (0.89, 0.97) <0.001

Male Sex 0.85 (0.49, 1.47) 0.57 0.89 (0.49, 1.61) 0.70

Age 1.0 (0.97, 1.02) 0.73 1.0 (0.98, 1.02) 0.97

Variable PIONEER 1 Achieving IHS4 Category Change PIONEER 2 Achieving IHS4 Category Change

Model 2 Odds Ratio 95 % CI P value Odds Ratio 95 % CI P value

Adalimumab 1.69 (1.00, 2.86) 0.05 2.91 (1.75, 4.92) <0.0001

Hurley Stage 3 0.52 (0.30, 0.88) 0.02 0.57 (0.33, 0.95) 0.03

Family History 1.02 (0.55, 1.86) 0.96 1.25 (0.70, 2.22) 0.45

Current Smoker 0.82 (0.48, 1.39) 0.45 1.01 (0.58, 1.76) 0.97

Antibiotic Use - - - 0.76 (0.39, 1.47) 0.42

BMI 1.02 (0.99, 1.06) 0.22 0.95 (0.91, 0.98) 0.006

Male Sex 0.73 (0.41, 1.29) 0.29 0.55 (0.31, 0.96) 0.04

Age 1.0 (0.98, 1.02) 0.94 0.99 (0.97, 1.02) 0.63
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Table 4:

Linear regression model of change in nodules (Model 1) and % change in IHS4 outcome measure (Model 2) in 

Adalimumab treated patients in PIONEER 1 and PIONEER 2

Variable PIONEER 1 Change in Nodules PIONEER 2 Change in Nodules

Model 1 Estimate 95 % CI P value Estimate 95 % CI P value

Adalimumab −2.36 (−4.40, −0.31) 0.02 −2.58 (−3.97, −1.19) <0.001

Hurley Stage 3 2.23 (−0.01, 4.48) 0.05 −0.17 (−1.63, 1.29) 0.82

Family History −0.74 (−3.19, 1.72) 0.56 −0.59 (−2.17, 0.99) 0.47

Current Smoker −1.00 (−3.08, 1.08) 0.35 −0.05 (−1.56, 1.46) 0.94

Presence of Draining Tunnels 1.09 (−1.49, 3.66) 0.41 1.87 (0.32, 3.43) 0.02

Antibiotic Use - - - 1.10 (−0.67, 2.88) 0.22

BMI −0.04 (−0.18, 0.09) 0.54 −0.01 (−0.11, 0.10) 0.89

Male Sex −0.46 (−2.67, 1.75) 0.68 0.02 (−1.55, 1.60) 0.98

Age 0.03 (−0.06, 0.12) 0.51 0.03 (−0.03, 0.09) 0.38

Variable PIONEER 1 % Change in IHS4 PIONEER 2 % Change in IHS4

Model 2 Estimate 95 % CI P value Estimate 95 % CI P value

Adalimumab −18.60 (−33.64, −3.55) 0.02 −39.79 (−54.92, −24.67) <0.0001

Hurley Stage 3 8.45 (−6.89, 23.80) 0.28 2.54 (−12.83, 17.90) 0.75

Family History −3.61 (−21.50, 14.28) 0.69 −6.59 (−23.77, 10.59) 0.45

Current Smoker 1.29 (−14.04, 16.63) 0.87 4.68 (−11.71, 21.07) 0.57

Antibiotic Use - - - 16.75 (−2.52, 36.02) 0.09

BMI 0.17 (−0.82, 1.15) 0.74 1.65 (0.50, 2.81) 0.01

Male Sex 10.61 (−5.52, 26.75) 0.20 8.82 (−7.70, 25.34) 0.29

Age 0.27 (−0.40, 0.94) 0.43 −0.04 (−0.72, 0.65) 0.92
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