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ABSTRACT 
Background: Previously, a new dichotomous outcome was developed, calculated as 55% reduction in the 
International Hidradenitis Suppurativa 4 score (IHS4-55). It was validated in datasets of adalimumab and placebo 
treated HS patients. External validation is an important aspect of clinical outcomes. 
Objectives: We aimed to externally validate the novel dichotomous IHS4-55 in a non-biologic treated dataset of 
HS patients. 
Methods: Data from a previously published European-wide prospective clinical study of antibiotic treatment of HS 
patients was used to assess the association of IHS4-55 achievement with individual reduction in inflammatory 
nodules, abscesses and draining tunnels. Moreover, the associations between IHS4-55 positivity and achievement 
of the minimal clinically important differences (MCID) for Dermatology Life Quality Index (DLQI), numerical rating 
scale (NRS) Pain, and NRS Pruritus were analyzed. 
Results: Data was obtained from 283 individual patients, of which 36.4% (103/283) were treated with clindamycin 
and rifampicin and 63.6% (180/283) with tetracyclines for 12 weeks. Achievers of the IHS4-55 demonstrated a 
significant reduction the counts of inflammatory nodules, abscesses, and draining tunnels (all p<0.001). 
Additionally, IHS4-55 achievers had an odds ratio (OR) for achieving the minimal clinically important difference 
(MCID) of DLQI, NRS Pain and NRS Pruritus of 2.16 (95% CI 1.28-3.65, p<0.01), 1.79 (95% CI 1.10-2.91, p<0.05), 
and 1.95 (95% CI 1.18-3.22, p<0.01), respectively.  
Conclusions:  This study shows the external validity of the novel IHS4-55 by demonstrating a significant 
association between IHS4-55 achievement and a reduction in inflammatory lesion counts as well as achievement 
of MCIDs for DLQI, NRS Pain and NRS Pruritus in an antibiotic-treated cohort. These findings support the use of 
the IHS4-55 as a novel primary outcome measure in clinical trials.  



 

 

INTRODUCTION 
The International Hidradenitis Suppurativa Severity Score System (IHS4) is calculated by adding the number of 
nodules (multiplied by 1) plus the number of abscesses (multiplied by 2) and the number of draining tunnels 
(multiplied by 4) [1]. Recently, a novel dichotomous score was developed from the continuous IHS4, the IHS4-55, 
which identifies 55% reduction in the IHS4 as clinically meaningful [2]. This IHS4-55 is an effort to improve on the 
limitations of the Hidradenitis Suppurativa Clinical Response score (HiSCR), which is the current gold standard in 

clinical trials. HiSCR measures success as a  50% reduction in inflammatory lesion count (sum of abscesses and 
inflammatory nodules, AN) and no increase in abscesses or draining tunnels compared to baseline [3]. 
In a cohort of adalimumab and placebo treated HS patients, the IHS4-55 performed similarly to the HiSCR in 
identifying treated patients and associations with reductions in inflammatory lesion counts [1]. However, the 
IHS4-55 addresses some major drawback of the HiSCR. HiSCR cannot be calculated in patients with an AN-count 
<3 but many draining tunnels [2,4]. This limitation of HiSCR has led to the exclusion of a potentially large 
moderate-severe patient group with few nodules but many tunnels from current clinical trials and fully excludes 
patients with mild or mild-moderate disease, even though this group forms the majority of HS patients [5]. 
Moreover, the HiSCR has not been validated for the use in trials with other treatments than adalimumab, 
hampering the comparability of these studies.  
The novel IHS4-55 could fill this gap. Therefore, we aimed to determine the external validity of the IHS4-55 in a 
previously published, prospective  cohort of HS patients treated with different types of antibiotics.  
 
MATERIALS AND METHODS 
De-identified, individual, patient data was obtained from a previously established prospective European cohort of 
HS patients [6]. This study aimed to assess the 12-week efficacy of tetracyclines or a combination of clindamycin 
and rifampicin in patients with mild-severe HS [6]. Patients were included in a real-life clinical practice setting 
from 15 European centers. All patients originally included in this cohort study were used in for the external 
validation of the IHS4-55. 
Associations of the IHS4-55 and the reduction in counts of inflammatory nodules, abscesses, and draining tunnels 
after treatment were assessed using Paired t-tests considering the differences between week 0 (W0) and W12 
separately for achievers and non-achievers. 
To determine if the dichotomous IHS4 correlated with clinically meaningful patient reported outcomes (PROMs) 
rather than simply change on a scale, the minimal clinically important difference (MCID) was calculated for the 
Dermatology Life Quality Index (DLQI), NRS Pain and NRS Pruritus [6]. Briefly, as previously calculated, the MCID 

for DLQI was considered to be   4 point reduction from baseline (maximum 30 points), and the MCID for Pain 

was considered to be  30% and  1 point reduction from baseline (maximum 10) [6]. The MCID for Pruritis was 

also considered to be  30% and  1 point reduction from baseline (maximum 10) [6]. Binary logistic regression 
analyses were performed to quantify the odds ratios for the associations between IHS4-55 achievement and 
achievement of the MCIDs for the DLQI, NRS Pain, NRS Pruritus. 
All statistical analyses were performed in SPSS (IBM Corp. Released 2021. IBM SPSS Statistics for Windows, 
Version 28.0. Armonk, NY.), two-sided p-values <0.05 were considered significant. 
 
 
RESULTS 
Data was obtained from 283 individual patients, of which 36.4% (103/283) were treated with clindamycin and 
rifampicin and 63.6% (180/283) with tetracyclines for 12 weeks [6]. Patient characteristics were previously 
published and showed no significant differences between the groups for sex, age, age at onset, disease duration, 
BMI, smoking status (Table 1) [6].In this dataset HiSCR could not be calculated for 63 patients (22.3%) as the AN-
count was less than three. Therefore we chose not compare HiSCR with the new IHS4-55 in this dataset as we 
would be comparing two different populations and would dismiss the main strength of the IHS4-55; that it can be 
calculated in all patients.  

Overall, 38.5% (109/283) of patients achieved the IHS4-55. Achievers of IHS4-55 demonstrated a significant 
reduction in the individual parameters of inflammatory nodules, abscesses, and draining tunnels (all p<0.001, 
Table 2) regardless of treatment. IHS4-55 non-achievers only showed a significant reduction of inflammatory 
nodules (p<0.001).  
Achievers of the IHS4-55 had 2.16 times the odds of achieving the MCID for the DLQI (OR 2.16, 95% CI 1.28-3.65, 
p=0.004) compared with non-achievers. IHS4-55 achievers were twice as likely to achieve either the MCID for NRS 



 

 

Pain or NRS Pruritus than non-achievers (OR 1.79 (95% CI 1.10-2.91), p=0.018 and OR 1.95 (95% CI 1.18-3.22), 
p=0.009, respectively), Table 3. Furthermore, IHS4-55 achievers had 2.58 times the odds of achieving Hurley stage 
improvement (OR 2.58, 95% CI 1.33-4.99, p=0.004) compared with non-achievers. 
 
 
DISCUSSION 
This study aimed to externally validate the novel dichotomous IHS4-55 in a non-biologic treated dataset of HS 
patients [2]. The significant associations of the IHS4-55 with reductions in abscesses, inflammatory nodules, and 
draining tunnels demonstrate the external validity of this novel score in antibiotic-treated patients.   
For all clinician-reported outcomes it is important that they not only capture clinical improvement in physical 
signs but also reflect change in patient reported outcomes (PROMs). This is of particular importance in a disease 
such as HS which is characterized by high pain scores and one of the lowest quality of life scores among 
dermatological disease [7,8]. Change in PROMs is often reported as a significant change in the absolute score, yet 
this does not indicate whether that difference is clinically meaningful. Therefore, we used MCIDs rather than the 
continuous scores in our analyses, showing that achievement of the novel IHS4-55 is significantly associated with 
achievement of the MCIDs for DLQI, NRS Pain, and NRS Pruritus. This demonstrates that the new IHS4-55 not only 
adequately measures clinical improvement but also reflects changes in important PROMs. 
One limitation of this study is the lack of direct comparison between HiSCR and IHS4-55 due to the criteria for the 
HiSCR. However, in the dataset used for this study, HiSCR analysis would have excluded 22.3% of patients, 
illustrating a clear limitation of the HiSCR [6]. As different lesion types have been associated with different 
phenotypes, excluding patients presenting with AN<3 but many tunnels may not just exclude a part of the patient 
population but also unintentionally introduce a phenotype (and potentially genotype) bias [9]. Moreover, 
including patients with many draining tunnels but only a few nodules or abscesses is of increasing interest now 
that several novel therapies have shown efficacy particularly on draining tunnels [10]. The novel IHS4-55 allows 
for the inclusion of these previously excluded patient groups, aiding the inclusivity of future clinical trials. Another 
limitation is that, while our study assesses the performance of the IHS4-55 in a dataset of antibiotic treated 
patients and our previous study identified its validity in a biologics cohort [2], validation of this score in other 
treatment settings, for example surgery, remains to be tested. 
In conclusion, this study demonstrates the external validity of the novel IHS4-55 by demonstrating an association 
between IHS4-55 achievement and a reduction in inflammatory lesion counts as well as achievement of MCIDs for 
the DLQI, NRS Pain and NRS Pruritus in an antibiotic-treated cohort of HS patients. These findings support the use 
of the IHS4-55 as a novel primary outcome measure in clinical trials and demonstrate how the use of this score 
could increase the inclusivity and comparability of these studies. 
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Table 1. Characteristics of included patients 

 Tetracyclines 
n=180 

Clindamycin and 
Rifampicin 

n=103 

p-
value 

 
Patient characteristics 

   

Gender      
   Females, n (%) 106 (58.9) 56 (54.4) 0.533 
Age, median [IQR] 37 [26-46] 36 [27-45] 0.917 
   Missing, n 0  1   
Age of onset, median [IQR] 21 [15-30] 21 [16-28] 0.854 
   Missing, n 3  0   
Disease duration, median [IQR] 10 [6-19] 10 [5-17] 0.415 
   Missing, n 3  1   
BMI, mean (SD) 29.81   (6.1) 29.21   (6.2) 0.428 
   Missing, n 6  0   
Current smoker, n (%) 110 (61.8) 56 (56.6) 0.443 
   Missing, n 2  4   
Family history of HS, n (%) 58 (34.3) 34 (35.1) 1.000 
   Missing, n 11  6   
 
Patient reported outcomes 
 

     

DLQI, mean (SD) 13.3 (7.5) 15.1 (7.9) 0.071 
   Missing, n 8  7   
NRS Pain, median [IQR] 6 [4-8] 7 [5-8] 0.005 
   Missing, n 7  3   
NRS Pruritus, median [IQR] 3 [0-6] 4 [0-7] 0.204 
   Missing, n 
 

13  8   

Physician scores      
Inflammatory nodules, median [IQR] 3.5 [1.0-6.0] 4 [2-9] 0.029 
Abscesses, median [IQR] 0.0 [0.0-2.0] 0 [0-2] 0.975 
Draining sinus tracts, median [IQR] 1.0 [0.0-2.0] 1 [0-4] 0.003 
Hurley stage      
   Stage I, n (%) 54 (30.2) 14 (13.6) 0.004 
   Stage II, n (%) 90 (50.3) 58 (56.3)  
   Stage III, n (%) 35 (19.5) 31 (30.1)  
   Missing, n 1  0   
IHS4, median [IQR] 9.0 [5.0-18.5] 13.0 [6.0-27.0] 0.019 
   Mild, n (%) 29 (16.1) 8 (7.8) 0.032 
   Moderate, n (%) 77 (42.8) 38 (36.9)  
   Severe, n (%) 74 (41.1) 57 (55.3)  

BMI; Body mass index, DLQI; Dermatology Quality of Life Index, HS; hidradenitis suppurativa, IHS4; International 

Hidradenitis Suppurativa Severity Score System, IQR; interquartile range, NRS; Numerical Rating Scale, SD; standard 

deviation.  



 

 

 

Table 2. Association of IHS4-55 with reduction in inflammatory lesion counts in HS patients treated with 

antibiotics 

 

 IHS4-55 Achiever 

(n=109) 

 IHS4-55 Non-achiever 

(n=174) 

 
mean ±SD 

p-

value 

 
mean ±SD p-value 

Δ Inflammatory nodules 4.06 ±3.98 <0.001  1.50 ±3.65 <0.001 

Δ Abscesses 1.01 ±1.87 <0.001  0.21 ±1.69 0.098 

Δ Draining tunnels 1.10 ±2.02 <0.001  0.12 ±1.16 0.194 

Δ; Difference in counts between baseline and week 12, SD; standard deviation.  



 

 

 

Table 3. Association of IHS4-55 with achievement of MCID in 

PROMs 

 

 IHS4-55 Achiever (n=109) 

 OR (95% CI) p-

value 

MCID DLQI 2.16 (1.28-3.65) 0.004 

MCID NRS Pain 1.79 (1.10-2.91) 0.018 

MCID NRS 

Pruritus 

1.95 (1.18-3.22) 0.009 

 

 

 

 

 

 

 

IHS4; International Hidradenitis Suppurativa Severity Score System, 

OR; odds ratio, 95% CI; 95% confidence interval, MCID; minimal 

clinically important difference, DLQI; Dermatologic Quality of Life 

Index, NRS; numerical rating scale. 
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