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To the editor:  

 

Hidradenitis suppurativa (HS) is a chronic recurrent inflammatory disease of the hair 

follicle which mainly affects the intertriginous skin areas by the formation of nodules, sinus 

tracts and abscesses. Although dysbiosis of the cutaneous microbiome is apparent in HS [1], 

the pathogenesis of this debilitating disease is not fully understood. The concurrent existence 

of inflammatory gut and skin diseases has led to the postulation of a gut-skin axis in which gut 

microbiota are thought to be involved. Bacterial metabolites entering the circulation or bacterial 

shaping of immune- and neuroendocrine systems may be part of a complex communication 

between gut and skin [2]. Considering these potential systemic effects, perturbation of the gut 

microbiota might exert negative effects at distant skin sites. Fecal microbial alterations were 

demonstrated in psoriasis [3], but gut microbial communities have not been fully explored in 

HS. Here, we investigated fecal microbiome signatures in HS patients. 

This exploratory study enrolled 17 HS patients and 20 healthy controls for 16S 

ribosomal RNA (rRNA) amplicon sequencing. No oral antibiotics and topical treatment with 

antibiotics/steroids were allowed in respectively eight weeks and seven days before sample 

collection. Other exclusion criteria were inflammatory bowel disease (IBD), active infection, 

malignancy and pregnancy. Overall, HS patients were slightly older (median age 47.0 (range 

25-60) vs 29.5 (range 22-63) years, P=0.053), were more frequently smokers (64.7 vs 5.0 %, 

P=0.000) and had a higher median BMI (27.1 vs 22.9, P=0.011) in comparison to healthy 

controls (Table 1). A subset of healthy (n=7) and HS (n=6) subjects also provided an axillary 

skin sample, resulting in 7 healthy skin swabs, 6 HS lesional swabs and 3 paired non-lesional 

swabs (Supplementary Table S1). Details regarding informed consent, sample processing for 

16S rRNA amplicon sequencing and statistical analysis are described in the Supplementary 

methods.  
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Microbial characterisation confirmed that the gut and skin are home to distinct bacterial 

communities (Supplementary Fig. S1). The fecal microbiome of both HS and controls was 

predominated by Firmicutes (55.3% and 56.0%, respectively) at phylum level, with Bacteroides 

(15.6% and 14.9%) presenting the most abundant genus (Fig. 1a). There were no differences 

between HS patients and controls in bacterial richness (P=0.483), Shannon (P=0.821) and 

inverse Simpson (P=0.916) indices (Fig. 1b), nor in bacterial community structure based on 

Bray-Curtis (R2=0.042, P=0.106) or Jaccard (R2=0.039, P=0.103) metrics (Fig. 1c). In 

addition, no significant differences in α- and β diversity were found for fecal samples of HS 

subjects when stratified by smoking status or BMI (Supplementary Fig. S2). Interestingly, 

LEfSe analysis indicated considerable taxonomic differences between feces of HS patients and 

healthy controls (Fig. 1d). Most of the 17 enriched and 9 depleted bacterial taxa in HS were 

also found when accounted for subclasses smoking and BMI (Supplementary Fig. S3-4). A 

notable exception is Barnesiella, an association of which with HS seems counterintuitive since 

this genus was reported to be protective against vancomycin-resistant Enterococcus 

colonisation [4] and correlated to healthy individuals in a meta-analysis for intestinal disease 

(IBD, colorectal cancer and Clostridium difficile infection) [5]. 

The most striking finding was the presence of Robinsoniella in feces of the majority of 

HS patients (n=10; 59%) and none of the healthy controls, irrespective of smoking and BMI 

status. Robinsoniella peoriensis is the only species described in this genus and detected in 

diverse biological samples (e.g. blood, abdominal fluid, wounds). With the report that this 

anaerobic bacterium was found in the fecal content of premature neonates [6], a role as a 

potential invader of the gut and pathogen in HS might be speculated. Also Sellimonas was more 

common in patients (n=13; 76%) than controls (n=5; 25%). Their overabundance in feces was 

demonstrated in rheumatoid arthritis (RA) [7] and ankylosing spondylitis (AS) patients [8], 

suggesting a role for intestinal microbiota beyond the gut. The co-existence of RA, AS, 
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psoriasis and IBD indicates a common etiological overlap between these chronic inflammatory 

conditions. Alterations in intestinal bacterial features are commonly shared among patients with 

IBD, RA and spondyloarthritis [9], but an IBD-like microbial signature with a decrease of 

Faecalibacterium prausnitzii was not found here. Moreover, a member of Christensenellaceae 

family was depleted in fecal samples of  HS patients compared to healthy controls, which is 

similar to psoriasis patients in another study [3]. Christensenellaceae is reported to be more 

abundant in healthy controls without gut diseases [5], and linked to human health in general. 

While an association with lower BMI has been suggested, the negative association of this taxon 

with HS was found irrespective of BMI in the current study.  

Although no differences were found in α- and β diversity for HS (n=9) and healthy 

control (n=7) skin samples, several bacterial feature differences were observed 

(Supplementary Fig. S5). Mesorhizobium presented in all HS skin samples and in particular 

the lesional (8.4%) compared to the non-lesional (0.3%) skin site of subject 14, but the 

relevance and robustness of this genus remains uncertain due to the small sample size. While 

studies have focused on the cutaneous microbiome in HS, only one small study reported on the 

fecal microbiome [10]. No differences in community structure were found between HS patients 

(n=3) and controls (n=3), but four genera (Bilophila, Holdemania, Lachnobacterium, 

Veillonella) were differently abundant. To confirm their and our findings, future studies are 

necessary.   

In conclusion, individual bacterial taxa in fecal samples from HS patients support the 

possibility of a role for intestinal microbial alterations in this chronic inflammatory skin disease. 

Future studies are necessary to further investigate the gut microbiota as potential part of the 

gut-skin axis in HS. The inclusion of patients with different disease severity and the exploration 

of diet and lifestyle effects on the microbiota is warranted to better understand the aetiology of 

HS. 
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Table 1. Comparison of hidradenitis suppurativa (HS) patients and healthy controls 

 HS Healthy  P-value 

General demographics     

Total 17  20  - 

 Age, median (range), y 47.0  (25-60) 29.5  (22-63) 0.0531 

 Female, n (%) 11 (64.7) 13  (65.0) 1.0002 

 Smoking, n (%) 11  (64.7) 1  (5.0) 0.0002 

 BMI, median (range), y 27.1  (22.7-36.4) 22.9  (20.4-37.2) 0.0111 

 Caucasian, n (%) 13  (76.5) 15  (75.0) 1.0002 

HS characteristics 

 Age at diagnosis, median (range), y 29 (15-55) -  - 

 Disease duration, mean (SD), y 14.1 (8.9) -  - 

 Therapy 

  Topical,  n (%)a 9 (52.9) -  - 

  Anti-TNFα, n (%) 1 (5.9) -  - 

 HS severity b 

  Hurley score, n (%)  

   I  2 (11.8) -  - 

   II  14 (82.4) -  - 
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   III  1 (5.9) -  - 

Sample collection 

 Feces, n (%) 17  (100) 20  (100) - 

 Skin swab, n (%)  

  Non-lesion, n (%) 3 (17.6) -  - 

  HS lesion, n (%) 6 (35.3) -  - 

  Healthy skin, n (%) -  7  (35.0) - 

Abbreviations: BMI, body mass index; n, number; SD, standard deviation; TNF, tumor necrosis factor; y, year.  

a Topical medication was not applied seven days before sample collection  

b Disease severity scores using the Hurley clinical staging system (I, II, III)  

1 Mann-Whitney U test.  

2  Fisher exact test.  
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Fig. 1 Fecal microbial composition and individual bacterial differences between 

hidradenitis suppurativa (HS) patients and controls. 16S rRNA amplicon sequencing results 

comparing fecal samples from HS patients (n=17) and healthy controls (n=20). (a) Bar plots 

showing the relative abundance of HS and healthy control groups at phylum and genus level. 

(b) Boxplots showing the fecal bacterial biodiversity measured by richness, Shannon index and 

the inverse Simpson index at genus level. Each plot represents the 25-75% interquartile range 

and the median. (c) Multidimensional scaling (MDS) plots illustrate the fecal bacterial 

composition of HS patients and healthy controls using Bray-Curtis and Jaccard metrics at genus 

level. (d) Results of linear discriminant analysis (LDA) effect size (LEfSe) analysis for fecal 

samples. The histogram plot shows the differentially abundant taxa in fecal samples of HS 

patients and healthy controls. The asterisks (*) mark the taxa that are differently abundant 

among the two groups irrespective of smoking habits and body mass index (BMI).  
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