Adalimumab 80mg weekly dose escalation for hidradenitis suppurativa: A multi-centre retrospective cohort study incorporating therapeutic drug monitoring
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Dear Editor, 
Adalimumab is a monoclonal antibody targeting tumour necrosis factor-alpha and one of two targeted therapies approved for hidradenitis suppurativa (HS) in England. Two phase 3 studies (PIONEER I and II) demonstrated average Hidradenitis Suppurativa Clinical Response (HiSCR) rates of 50.4% at 12 weeks1. Adalimumab for HS is licensed at a maintenance dose of either 40 mg weekly or 80 mg every two weeks for patients with moderate to severe HS who have failed conventional systemic therapy. Guidelines typically advocate assessing treatment response at 12 weeks and UK National Institute for Health and Care Excellence (NICE) guidance defines response as a reduction of ≥ 25% in total abscess and inflammatory nodule count with no increase in abscesses or draining fistulas (HiSCR 25). This study aimed to assess whether therapeutic drug monitoring (TDM) and dose escalation of adalimumab up to 80 mg/week improved patient outcomes. 
A retrospective cohort study was conducted across four UK sites: three NHS trusts in Bristol, London, and Birmingham, and one private clinic in Belfast. All patients with a diagnosis of HS who had been given adalimumab 80mg weekly were identified and electronic medical records were manually reviewed and data extracted. Anonymised data were collected on demographics, comorbidities, treatments, disease severity, patient-reported and clinical outcome measures, and drug and antibody levels. Demographics are shown in Table 1. 
Adalimumab levels were measured at baseline in 32 patients (mean 4.9mg/L, SD 3.6, range: 0.8-12.5) and at 3 months in 9 patients (mean 10.9 mg/L, SD 6.2 range: 7-27.2). Adalimumab antibodies at baseline (n=23) had a median of 6.3 (IQR: 6.0-10.0), with 12 (52%) below detection limits. At 3 months (n=4), the median antibody levels were 3.0 (IQR: 0-8.5, range 0-11). The mean duration of adalimumab treatment before starting the higher dose was 22.1 months (SD 17.6 range: 3-67) and the mean duration on the higher dose was 9.8 months (SD 7.6 range: 3-39). 
Figure 1 shows a comparison of outcome measures at baseline and 3 months. Baseline International HS Severity Score System (IHS4) scores (n=28) had a mean of 34.1 (SD 23.9 range 4-95), reducing to 23.2 (SD 17.0 range 2-59) at 3 months (n=18). In 16 paired patients, 10 (63%) worsened, five (31%) improved, and one (6%) remained unchanged (p=0.11). Quality of life was assessed using the HS Quality of Life (HiSQOL) (n=8) or Dermatology Life Quality Index (DLQI) (n=26) at baseline, with mean scores of 46.9 (SD 12.1, range 28-63) and 20.9 (SD 6.0, range 11-30) respectively. At 3 months, paired analysis showed no significant improvement in either HiSQOL (n=5, p=1.00) or DLQI (n=16, p=0.15).
Mental health assessments at baseline showed mean Patient Health Questionnaire-9 (PHQ9) scores of 10.6 (n=16, SD 8.8) and General Anxiety Disorder-7 (GAD7) scores of 12.2 (n=10, SD 7.8). At 3 months, no significant changes were observed (PHQ9: p=0.38; GAD7: p=0.75), although 50% of patients showed improvement in both measures. Overall, clinician assessment indicated meaningful perceived improvement in 24/42 patients (57.1%). No adverse effects were observed in any of the patients. 
A systematic review of high-dose adalimumab in HS identified four studies investigating the efficacy of 80 mg adalimumab weekly5. Sample sizes ranged from 6-22.  All were deemed low quality but reported statistically significant improvements in outcomes.  
In the treatment of inflammatory bowel disease, TDM is recommended as routine practice2. Guidelines recognise that dose escalation improves clinical outcomes, but in the presence of antibodies, it is less likely to be effective. Data on optimal target levels are mixed. The PANTS extension study3 measured drug levels proactively at 14 weeks and found optimal levels to predict remission in Crohn’s disease over a 3 year period were between 10.1-12.0 mg/L. They highlighted drug levels were associated with multiple factors, including weight, immunogenicity, and disease severity. 
In rheumatology, studies have advocated TDM for inflammatory joint diseases to improve outcomes. The European Alliance of Associations for Rheumatology  released principles for TDM4. While not advocating routine TDM, they recognise its use in cases of clinical non-response. They noted heterogeneity in guidance and lack of consensus on therapeutic ranges. 
Limitations of this study include the use of different assessment parameters across centres, which restricted direct comparisons, and incomplete data on drug levels, antibody levels, and outcome measures. Nevertheless, the current study represents one of the largest cohorts to date examining TDM and high-dose adalimumab in HS patients. Unlike previous studies, we did not observe significant mean improvements across standardised outcome measures, despite over 50% of patients being assessed by their clinicians as showing overall improvement. This discrepancy may reflect delayed dose escalation, as 54.8% of patients had received standard-dose adalimumab for >12 months before intensification. It may also be influenced by reporting bias in terms of giving a favourable overall assessment of response after undertaking adalimumab dose intensification. 
Future research should compare the effectiveness of proactive and reactive management strategies in adalimumab non-responders. Specifically, early intervention at 12 weeks using TDM-guided dose escalation could be evaluated via a treat-to-target approach.
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Figure legends
Figure 1: Clinical outcomes at baseline versus 3 months 



Tables 
	
	
	N=42 (%)

	Age 
	19-29
	12 (28.6)

	
	30-39
	16 (38.1)

	
	40-49
	7 (16.7)

	
	50-64 
	7 (16.7)

	Gender 
	Male
	21 (50.0)

	
	Female 
	21 (50.0)

	Ethnicity 
	White 
	22 (52.4)

	
	Mixed 
	2 (4.8)

	
	Asian 
	10 (23.8)

	
	Black African 
	5 (11.9)

	
	Unknown 
	3 (7.1)

	Comorbidities 
	Psoriasis
	5 (11.9)

	
	Inflammatory bowel disease
	1 (2.4)

	
	Type 1 diabetes mellitus
	2 (4.8)

	
	Type 2 diabetes mellitus 
	7 (16.7)

	
	Polycystic ovarian syndrome 
	5 (11.9)

	
	Arthritis
	8 (19.1)

	
	Liver disease 
	5 (11.9)

	
	Thyroid disease
	2 (4.8)

	
	Obesity 
	4 (9.5)

	
	Depression
	14 (33.3)

	
	Hypertension
	4 (9.5)

	Affected sites 
	Axilla
	29 (69.0)

	
	Sub-mammary 
	10 (23.8)

	
	Groin
	34 (81.0)

	
	Buttocks 
	24 (57.1)

	Concomitant medications 
	Metformin
	15 (35.7)

	
	Spironolactone
	3 (7.1) 

	
	Glucagon-Like Peptide-1 Agonist 
	1 (2.4)

	
	Prednisolone 
	2 (4.8)

	
	Tetracycline antibiotics 
	7 (16.8) 

	
	Acitretin
	1 (2.4)

	
	Dapsone
	1 (2.4)

	
	Methotrexate 
	2 (4.8)

	
	Ciclosporin
	1 (2.4)

	
	Azathioprine
	1 (2.4)

	
	Other antibiotics 
	5 (12.0)

	Duration on adalimumab before dose increase 
	1-3 months 
	3 (7.1)

	
	4-6 months 
	4 (9.5)

	
	7-12 months 
	12 (28.6)

	
	11-18 months 
	9 (21.4)

	
	19-24 months 
	3 (7.1)

	
	25-36 months 
	7 (16.8)

	
	37-48 months 
	5 (12.0)

	
	49-60 months 
	1 (2.4)

	
	>60 months 
	2 (4.8)

	Total duration of adalimumab 80mg weekly 
	≤ 3 months 
	11 (26.2)

	
	4-6months 
	9 (21.4)

	
	7-12 months 
	13 (31.0)

	
	>12months 
	9 (21.4)


Table 1: Demographics of patients
