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Abstract 

Hidradenitis suppurativa (HS) is a challenging skin disease with limited therapeutic options. 

Obesity and metabolic syndrome are being increasingly implicated and associated with 

younger ages and greater metabolic severity. A 19-year-old female with an 8-year history of 

progressively debilitating cicatricial HS disease presented with obesity, profound anemia, 

leukocytosis, increased platelet count, hypoalbuminemia, and elevated liver enzymes. A 

combination of metformin, liraglutide, levonorgestrel-ethinyl estradiol, dapsone, and finas-

teride was initiated. Acute antibiotic use for recurrences and flares could be slowly discontin-

ued. Over the course of 3 years on this regimen, the liver enzymes normalized in 1 year, fol-

lowed in2 years by complete resolution of the majority of the hematological and metabolic 

abnormalities. The sedimentation rate reduced from over 120 to 34 mm/h. She required 1 
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surgical intervention for perianal disease after 9 months on the regimen. Flares greatly dimin-

ished in intensity and duration, with none in the past 6 months. Right axillary lesions have 

completely healed with residual disease greatly reduced. Chiefly abdominal lesions are per-

sistent. She was able to complete high school from home, start a job, and resume a normal 

life. Initial weight loss of 40 pounds was not maintained. The current regimen is being well 

tolerated and continued. © 2017 The Author(s) 

 Published by S. Karger AG, Basel 

Introduction 

Hidradenitis suppurativa (HS) is a chronic recalcitrant disease of the skin that is typical-
ly devastating for the patient. Significantly reduced quality of life with pain commonly en-
sues in advanced cases [1]. Therapeutic options vary with moderate success, and no current 
formal guidelines are available [2]. Besides well-known antibiotic regimens, dapsone has 
been noted to be helpful [3, 4]. In women, anti-androgen use has been reported to have ben-
eficial outcomes [2]. Recently, finasteride has been found to be highly effective in adults as 
well as female children, suggesting disease-modifying effects [5, 6]. While smoking has tradi-
tionally been associated with HS [2], obesity and metabolic syndrome are being increasingly 
implicated and associated with younger incidence and greater metabolic severity [7, 8]. HS 
disease has been noted to be steadily rising over the last 40 years in the US, ostensibly due to 
an increase in obesity [9]. Recent studies increasingly indicate a strong association between 
hidradenitis and obesity [10–18]. Enhanced levels of insulin have been suggested as the 
linkage due to enhanced bioavailable androgen production [19]. Addressing chronic infec-
tion, with a simultaneous reduction of contributing immunometabolic and hormonal factors, 
would provide a novel therapeutic approach. 

Hence, in a young woman with an extensive history of recalcitrant HS and profound 
medical comorbidities, a unique multimodal regimen was instituted. 

Case Report 

A 19-year-old female of South Indian origin with precedent polycystic ovary syndrome 
(PCOS) and fatty liver presented for evaluation and treatment of obesity and hidradenitis 
suppurativa in November 2011. Pertinent history was a normal growth and development 
until puberty with a very active lifestyle. No family history of HS, colitis, or other autoim-
mune disease was present; however, both maternal grandparents had late-onset diabetes. At 
the age of 11 years, she immigrated to the United States with her mother and 2 months later 
begun menstruation. Within 4 months, she had a 45-pound weight gain. One month later, she 
developed fever and perianal pain, and underwent surgery for a large perianal abscess. She 
developed multiple skin lesions consistent with HS. Acne was seen to develop over the face, 
and periods became irregular. Over the next 6 months, her disease became widespread with 
up to 20 lesions present at any one time and intermittent perianal disease. Widespread ab-
dominal scarring resulted in contracture of the entire body. She underwent extensive thera-
py over a total of 8 years with multiple episodic and continuous regimens of oral and intra-
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venous antibiotics, numerous surgeries, isotretinoin for acne treatment, periodic metformin, 
and oral birth control usage, all without improvement of her disease. 

Menstrual periods caused severe flare-ups that required increased pain medication. 
Sleep was severely impaired. 

Physical examination confirmed HS encompassing most of the truncal area anteriorly 
from the inframammary area to the groin, extending to the right axilla, incorporating nearly 
40% of her body surface, with extensive muscle wasting of the extremities. Facial acne with-
out scarring was present. Hirsutism was notably absent. Her weight was 215 pounds, with a 
BMI of 37, placing her at class II obesity. Laboratory results are detailed in Table 1 and were 
notable for profound microcytic anemia with hemoglobin of 6.2 g/dL with normal iron indi-
ces, and were considered as an anemia of chronic disease along with elevated liver enzymes 
that were presumed to be due to fatty liver. Her blood sugar was 117 mg/dL on average due 
to HbA1c of 5.7% and qualifies for pre-diabetes.  

To offset the weight gain, an aggressive lifestyle modification program was initialed that 
focused on a low-carbohydrate diet primarily, since physical activity was too painful. Oral 
contraception was restarted to decrease the flares with menstruation. She was placed on 
dapsone 100 mg/day, after a glucose-6-phosphate dehydrogenase test was reported as neg-
ative. Initial minimal improvements were noted. A few months later, finasteride 5 mg/day 
and metformin 2,000 mg/day, followed by liraglutide 0.6 mg subcutaneously daily, increased 
to 1.8 mg over 2 months, were administered. She lost approximately 40 pounds (19% body 
weight) in a 6-month period with her lowest weight recorded at that time, with a trend of 
regain subsequently. Monthly follow-ups were undertaken with complete laboratory testing 
at each visit. The liver enzymes responded first with declines within 6 months, and resolu-
tion within a year. Leukocytosis, anemia, and hypoalbuminemia returned more gradually to 
normalcy at 2 years of treatment. The sedimentation rate, though greatly reduced form over 
120 to 34 mm/h, is still above normal, and total proteins remain slightly above normal. 
HbA1c was 5.2% after 2 years and 4.9% after 3 years with average estimated blood sugar of 
94 mg/d; though weight was regained (Fig. 2). Blood testing was reduced to every 3 months 
after 2 years of the regimen since the improvements were stable and maintained. 

The clinical course did not respond initially as well as the laboratory findings, with no 
improvement in the first 3 months. Then, new lesions did appear but resolved faster. The 
patient began to feel better and did have less intense and frequent flares about 6 months 
into the regimen. Nine months later, another large perianal abscess developed that required 
hospitalization and surgery. The perianal lesion healed completely in 3 weeks, as compared 
to a similar instance 3 years prior, which needed 6 months of dressings and care. The patient 
elected to avoid any extensive debridement. In the past year, she has not required adjunctive 
antibiotics, and risk of pregnancy, though addressed, has not been a concern. 

At present, she has not had a new lesion for 6 months and has completed 3 years of the 
regimen, with remarkable tolerance. Axillary lesions have healed completely, groin, thigh, 
and perianal disease have improved 90% or more, while thoraco-abdominal lesions have 
improved 60% with 4–5 small areas persisting. Facial acne has improved but persisted. Dur-
ing the frequent follow-up visits, adverse effects were asked for routinely and weight regain 
was noted. No physical or biochemical abnormality was detected, and only the sedimenta-
tion rate is minimally elevated. The patient did consent to having photographs of the right 
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axilla only: Figure 1, Figure 2, and Figure 3 show the current condition and complete healing 
of the right axilla. Previous photographs were not obtained due to the contracture.  

Discussion 

HS is a particularly challenging disease for the clinician, with disease modification sel-
dom achieved. Medical co-morbidities contribute to the desperate situation and complexity. 
With the growing importance of metabolic syndrome and the concept that HS is a disease 
primarily of immunity with concomitant infection, therapy that targets the local and system-
ic hormonal and immunometabolic aspects would seem a prudent, though unknown ap-
proach. Review of the current literature (PubMed, EMBASE, Cochrane database) did not 
reveal any other reports of the use of finasteride with dapsone, or combinations with met-
formin and liraglutide. I report for the first time remission of a case of HS and nearly all asso-
ciated medical co-morbidities with a multimodal approach that could be considered cura-
tive. Dapsone has been used for HS with mostly favorable outcomes and tolerance, with few 
side effects [3, 4]. Dapsone combines both bacteriostatic as well as immunological effects [3]. 

Hypersensitivity is known [20] and I did opt to rule out glucose-6-phosphate dehydro-
genase, due to the anemia. Finasteride has been used in HS [5] with excellent outcomes. Most 
recently, the medication has been found to be highly beneficial in female pediatric aged pa-
tients, used over a period of 6 years with no significant adverse effects [6]. Finasteride is 
thought to alter the androgen sensitivity of the hair follicle and impact the local action of the 
bioactive dihydrotestosterone (DHT) rather than reducing biochemical hyperandrogenism 
[5]. Teratogenicity in females must be addressed and contraception advocated in all women 
of reproductive age. For this patient, oral birth control was instituted for the premenstrual 
flares, but acne has continued to be an issue.  

Metformin is an anti-hyperglycemic agent that promotes insulin sensitivity [21]. It is 
used extensively across the world, for diabetes, pre-diabetes, and PCOS, and has well-known 
gastrointestinal adverse effects but is relatively safe. My patient had both pre-diabetes and 
PCOS. In such patients, metformin reduces insulin resistance and insulin levels, which lowers 
serum androgen concentrations. Metformin, when administered to lean, overweight, and 
moderately obese women with PCOS, reduces serum luteinizing hormone and increases 
follicle stimulating hormone and sex hormone-binding globulin. Up to 50% reduction in 
serum testosterone concentrations may be detected [13]. Metformin has recently been 
found to control HS with minimal side effects [19]. 

Liraglutide is an incretin mimetic glucagon-like peptide -1 receptor agonist currently in-
dicated for type 2 diabetes mellitus [14] and has been approved by the FDA for a weight loss 
indication [22]. Both insulin synthesis and secretion from the pancreatic beta cells is stimu-
lated in the presence of elevated glucose, while suppressing glucagon secretion, slowing 
gastric emptying, with reduction in food intake [22]. Both metformin and liraglutide were 
well tolerated and symptoms suggestive of hypoglycemia were absent. In spite of improve-
ment in the metabolic profile and initial weight loss, weight regain has been ongoing. In their 
study, Revuz et al. [23] concluded that obesity was strongly correlated with the degree of HS 
and suggested a causal role. My case would seem to infer that obesity is not correlated as 
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long as the metabolic parameters are controlled as evident by clinical remission in spite of 
weight regain. 

Certainly, using a combination does not allow for evaluation of the individual compo-
nents, and step therapy could be a future option with enhanced immunometabolic and hor-
monal testing that could include insulin levels and other specific hormones. Monthly follow-
up and evaluations were conducted for 2 years, to clearly confirm regression and closely 
monitor for the onset of other adverse effect, though reassuring ideal timing is unknown. 

There did appear to be latency to the onset of improvement, and the current conundrum 
remains as to withdrawing one of the components since this regimen use is unprecedented 
and relapse has been noted with discontinuation of dapsone or finasteride when used as 
mono-therapy. With the long-term data of finasteride showing excellent outcomes after con-
tinuous use of 6 years, long-term use would appear to be indicated. Dapsone has been used 
long term for other skin disorders, and both metformin and liraglutide are indicated for long 
term. While the vast majority of her initial hematological and metabolic improvement is 
nearly complete, the sedimentation rate may continue to remain elevated due to persistent 
abdominal lesions. If weight gain is persistent, a newer formulation of liraglutide could be 
used when available [22]. 

This case study provokes more discussion and advocates combination therapies to be 
implemented more intensively than the current norm, especially anticipating the rising 
global epidemic of obesity and metabolic syndrome. 

In summary, for a disease as complex and overwhelming as HS, a multimodal approach 
targeting the metabolic and immunohormonal aspects predominantly, has resulted in the 
case of a young lady with obesity to have a disease-modifying effect, with resolution of all 
major concomitant medical abnormalities. 
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Fig. 1. Hurley stage III hidradentitis suppurativa of the right axilla in remission following 36 months of 

treatment (view 1). 
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Fig. 2. Hurley stage III hidradentitis suppurativa of the right axilla in remission following 36 months of 

treatment (view 2). 

 

 

 

Fig. 3. Hurley stage III hidradentitis suppurativa of the right axilla in remission following 36 months of 

treatment (view 3). 
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Table 1. Laboratory results 

      
      
 Baseline 6 months 1 year 2 years 3 years 

      
      
WBC, /µL 34×103 32×103 18.8×103 9.7×103 9.2×103 

Hemoglobin, g/dL 6.2 8.3 8.5 11.8 12.5 

Platelet, /µL 783×103 535×103 523×103 376×103 391×103 

Sedimentation rate, mm/h >120 >120 109 74 34  

Glucose, mg/dL 130 105 87 98 89 

AST, U/L 55 27 19  26 24 

ALT, U/L 112 72 57 34 31 

Albumin, g/dL 3.2 3.2 4.0  3.8 4.1 

HbA1c, % 5.7 5.2 5.2 5.0 4.9 

      
      
Bolded numbers represent abnormal laboratory values. 
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