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We present the case of a 22-year-old male who was first diagnosed with chronic recurrent multifocal osteomyelitis (CRMO) at the age of 16 years. During treatment with the tumor necrosis factor (TNF)-alpha inhibitor adalimumab, he developed severe palmoplantar psoriasis that affected his quality of life and necessitated discontinuation of the drug despite its efficacy against CRMO. Subsequent treatment with the interleukin (IL)-17a inhibitor secukinumab did not improve the psoriasis and led to a recurrence of the osteomyelitis. Therefore, the TYK-2 inhibitor deucravacitinib, approved in 2023 for the treatment of moderate to severe plaque psoriasis, was initiated. This resulted in clinical and morphological complete and sustained remission of CRMO within 12 weeks and a significant improvement of the psoriasis after six months of treatment with no occurrence of severe adverse events. To our knowledge, this is the first case report demonstrating complete and safe remission of CRMO associated with palmoplantar psoriasis treated with the TYK2 inhibitor deucravacitinib.
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1 Introduction

Chronic recurrent multifocal osteomyelitis (CRMO) is a rare, chronic inflammatory bone disease that can lead to bone destruction if left untreated. It occurs primarily in children between the age of 3 and 17 (1) and may be associated with chronic inflammatory bowel disease, severe acne, ankylosing spondylitis, and psoriasis, including palmoplantar pustulosis (2). Typically, the osteomyelitis affects the metaphyses of the long bones, especially those of the femur and tibia, but other bones such as the pelvis, spine, clavicle, and mandible may be involved too. Because of the multifocality of bone lesions, experts in the field emphasize the importance of using whole-body MRI for diagnosis and follow-up of the disease to prevent long-term sequelae such as vertebral collapse (1, 3).

The exact pathophysiology of CRMO is still unclear. While bacteria are not the cause of CRMO, a cytokine imbalance has been described in the literature with decreased concentrations of anti-inflammatory cytokines such as interleukin (IL)-10 and increased pro-inflammatory cytokines such as IL-1β, IL-6 and tumor necrosis factor alpha (TNF-α) (4–6). Single gene defects have been identified in a subset of patients who are affected by CRMO such as LPIN2 gene mutations (7).

Treatment options for CRMO include non-steroidal anti-inflammatory drugs, methotrexate, sulfasalazine, bisphosphonates, short courses of glucocorticoids, and TNF-α inhibitors(i) (8). Other biologics such as IL-1i, IL-23i, IL-6i, and IL-17i are discussed as potential new treatment options (9, 10). Regarding small molecular weight inhibitors, evidence currently exists only for the Janus kinase inhibitor (JAKi) tofacitinib in the treatment of CRMO (11), and to the best of our knowledge, no other JAK inhibitors have been described as effective in treating this form of osteomyelitis.




2 Case presentation

A 16-year-old male patient first presented to the pediatric rheumatology clinic in November 2018 with gradually increasing typically inflammatory back pain in the area of the sacroiliac joints, which had been treated with naproxen and metamizol for 6 weeks. Since summer 2018, he has also suffered from severe acne conglobata on his back, décolletage, and face. He has been treated with oral isotretinoin 30 mg once daily (according to 0.5 mg/kg body weight). His family history is negative for rheumatologic disease, psoriasis, or chronic inflammatory bowel disease. Whole-body MRI (see Figure 1) showed a significant edema signal compatible with osteitis with a punctum maximum in the right ilium (Figure 1). At this time, inflammatory markers were moderately elevated (c-reactive protein [CRP] 1.64 mg/dl (0-0.5), erythrocyte sedimentation rate [ESR] 30 mm/1h).




Figure 1 | Pelvic magnetic resonance imaging with fat suppressed sequences. Corresponding pelvic coronary planes in MRI imaging during the course of the disease between 11.2018 and 08.2023. The fat suppressed sequences T2-weighted short-tau inversion recovery (T2w-STIR) and T2-weighted turbo inversion recovery magnitude (T2w-TIRM) were used for image acquire. (A) Hyperintense edema signal representing osteitis was found in the right iliac bone and adjacent lateral mass in 11.2018(red arrow). (B) Adalimumab treatment led to a good response with regression of edema. (C) New lesion on the left side after discontinuation of adalimumab 05.2022 (yellow arrow). (D) Persisting inflammation despite initiation of secukinumab in 11.2022 (green arrow).



Based on these findings, the pediatric rheumatologist diagnosed chronic nonbacterial osteomyelitis (CRMO) with acne conglobata and added sulfasalazine to the treatment regimen. The inflammatory levels normalized over the following weeks. However, the patient reported renewed severe inflammatory back pain in the left pelvis with radiation in his thighs, and occasionally in the thoracic spine. Sulfasalazine, which the patient had been taking for 4 months, was discontinued in March 2019 and treatment with the TNF-i adalimumab 40 mg s.c. every 2 weeks was initiated.

Eight weeks after starting adalimumab, the inflammatory back pain had improved significantly and the acne conglobata had almost resolved. Naproxen and isotretinoin were discontinued. Follow-up whole-body MRIs in September 2019 showed only residual edema signals (iliac bone and lateral mass of the sacral bone) and significantly reduced remnants of chronic non-bacterial osteomyelitis (CRMO).

Two and a half years after starting adalimumab, in September 2021, the patient suddenly developed extensive erythematous scaly plaques and rhagades on the palms and lower legs, suspected to be a paradoxical psoriasis due to adalimumab therapy. The patient’s quality of life was severely impaired by the pain from these lesions, especially on the palms of his hands, which was particularly challenging given his work as a craftsman (Dermatology Life Quality Index: 22, May 2022). As a result of the pronounced skin symptoms, adalimumab was discontinued after 38 months in May 2022. The dermatology team was consulted, and acitretin 30 mg capsules were initiated in September 2022. However, this treatment only provided short-term improvement of the palmoplantar psoriasis. Clearly infiltrated erythrosquamous plaques developed on the lower legs, palms of the hands, and, newly, on the feet, accompanied by nail changes typical of psoriasis. Consequently, acitretin was discontinued.

Two months after discontinuing adalimumab, in July 2022, the patient reported recurrent pain in the sacroiliac joint area for the first time. However, a whole-body MRI showed no active bone lesions. Since the skin symptoms had become the primary issue, pediatric rheumatologists initiated secukinumab treatment in November 2022 after consulting with the dermatologists, starting with 150 mg and then increasing to 300 mg subcutaneously every four weeks. The palmoplantar psoriasis persisted almost unchanged, and abscesses and infections frequently developed on the lower legs, some of which required surgical intervention.

However, nine months after switching the systemic therapy to the IL-17i secukinumab, the whole-body MRI (August 2023) showed a recurrence with new lesions suspicious for CRMO in the proximal parts of both the fibula and tibia, as well as in the previously known lesions in the sacroiliac joints.

In October 2023, during our interdisciplinary dermatology-rheumatology consultation, we decided to discontinue secukinumab and to initiate treatment with the selective TYK-2 inhibitor deucravacitinib. After four weeks of therapy, the inflammatory pain in the back and lower extremities improved. The skin initially showed a mixed response, with a few relapses of psoriatic lesions (Figure 2). Moderate acne-like skin reactions developed on the back, which we attributed to deucravacitinib as a side effect (Figure 3). These reactions were treated topically with adapalene and benzoyl peroxide, and systemically with 50 mg doxycycline, which led to healing. The patient’s condition improved steadily with continued treatment. By March 2024, a whole-body MRI as well as a follow-up MRI of the target lesion in the right knee and pelvis confirmed complete and persistent remission of CRMO (Figures 1, 4). After six months of treatment, the skin lesions have healed completely. After 15 months, the patient is currently still in complete remission from CRMO and psoriasis and is satisfied with the treatment and no severe adverse events due to deucravacitinib were reported (Figure 5).




Figure 2 | Extensive erythematous scaly plaques and rhagades on the palms and soles (A, C) before (October 2023) and (B, D) after eight months of deucravacitinib treatment (June 2024).






Figure 3 | Acne-like eruptions developed on the back during deucravacitinib treatment (A) (march 2024), which rapidly improved with topical adapalene and benzoyl peroxide and systemic doxycycline 50 mg daily (B) (June 2024).






Figure 4 | Magnetic resonance imaging of the right knee with fat suppressed sequences. Corresponding coronary planes of the right knee in MRI imaging during the course of the disease between 08.2023 and 08.2024. The fat suppressed sequences T2-weighted short-tau inversion recovery (T2w-STIR) and T2-weighted turbo inversion recovery magnitude (T2w-TIRM) were used for image acquise. (A) Hyperintense edema signal representing new osteitis under IL-17i was found in the right tibia and fibula in 11.2024 (red arrow). (B) Treatment with deucravacitinib led to good response with regression of the hyperintense lesions (yellow arrow). (C) Sustained and stable remission for 15 months under treatment with deucravacitinib (blue arrow).






Figure 5 | Timeline. Clinical history and therapeutic interventions of the case.






3 Discussion

In this case report, we present the case of a 22-year-old man with CRMO who additionally developed psoriasis under adalimumab treatment and was successfully treated with deucravacitinib.

CRMO is a rare condition with recurrent osteoarticular inflammation that can be associated with dermatological diseases such as psoriasis, palmoplantar pustulosis and acne (12). There is generally low evidence and currently no established treatment guidelines. Therefore, treatment recommendations have to be primarily deducted from clinical experience, case series and individual case reports like this. Initial therapy typically involves symptomatic and anti-inflammatory treatment with nonsteroidal anti-inflammatory drugs (NSAIDs) (5). This approach can be supplemented with disease-modifying antirheumatic drugs (DMARDs) such as methotrexate, sulfasalazine, and short courses of glucocorticoids (6). In our case, the combination of naproxen and sulfasalazine did not result in the desired remission of CRMO and led to a significant worsening of acne.

Differential diagnosis of chronic inflammatory osteoarticular diseases, particularly those that may share clinical features with CRMO, includes conditions such as synovitis acne pustulosis hyperostosis osteitis (SAPHO) and Pyogenic arthritis, pyoderma gangrenosum, and acne (PAPA) syndrome. SAPHO typically presents with sterile osteitis (13), while PAPA is characterized by acute flares of recurrent sterile arthritis and pyoderma gangrenosum (14).

Given the success of the TNFi adalimumab in treating chronic inflammatory diseases associated with CRMO and its reported effectiveness in CRMO cases, our patient was switched to adalimumab. The goal of this treatment was not only to relieve the inflammatory back pain but also to achieve remission of osteomyelitis to prevent fractures and associated neurological complications in future. We also anticipated that inhibiting TNF-α would improve the patient’s acne conglobata, which did occur. Under adalimumab treatment, our patient experienced good symptom control of CRMO for almost three years. Unfortunately, he then developed a debilitating form of psoriasis, which we suspected being a paradox reaction to TNF-α inhibitors.

Although TNFi is considered an effective second-line treatment, a small proportion of patients develop paradoxical skin reactions such as psoriasis or lupus (15, 16). These reactions are typically characterized by complete resolution upon discontinuation of the drug. This has also been observed in patients with CRMO, where psoriasis resolved after stopping TNFi (17). In our patient, we initially suspected adalimumab-induced paradoxical psoriasis. However, since the psoriasis persisted even after discontinuing adalimumab, we now believe it may be a partial symptom of CRMO. However, confirming this is challenging, as no reliable verification methods are currently available.

Since the patient experienced severe pain and significant limitations due to the worsening of skin symptoms, particularly on the hands and feet, treatment with adalimumab had to be discontinued despite its effectiveness in controlling osteomyelitis. Secukinumab was initiated as an alternative. Although secukinumab is an effective treatment option for psoriasis, the patient showed only a partial response and there was progression of CRMO. In addition, abscesses developed under IL-17i, requiring surgical intervention. Finally, in our interdisciplinary consultation and together with the patient as an act of shared decision making, we decided to administer deucravacitinib. Deucravacitinib, a TYK-2 inhibitor approved in 2023 for the treatment of plaque psoriasis, was considered promising due to case reports of CRMO coexisting with psoriasis, TNFi induced or not, responding to JAK inhibitors (11). Deucravacitinib selectively and allosterically inhibits the regulatory domain of the enzyme TYK-2- and inhibits TYK-2-mediated cytokine signaling of IL-12, IL-23, IL-6, INF-α/β, IL-10, IL-11, and IL-22 (18). In contrast to the previously approved JAKi for psoriasis and rheumatic diseases, the effect of deucravacitinib is largely limited to the immune system and does not additionally affect hematopoiesis, bone formation and lipid metabolism. Due to this selectivity, no increased risk of serious cardiovascular events, deep vein thrombosis and pulmonary embolism had been observed with deucravacitinib in phase 3 clinical trials. Since CRMO and psoriasis share a partially overlapping cytokine profile and TYK-2 is also involved in the signaling of IL-6, IL-23 and IL-11, all involved in promoting osteoclast formation (19), we hypothesized that deucravacitinib could be effective for CRMO.

Our patient demonstrated a good and stable response in both psoriasis and osteomyelitis for 15 months so far and, strikingly, no severe adverse events occurred with deucravacitinib in contrast to the severe infections with the IL-17i before. This suggests that deucravacitinib might be an effective and safe treatment option for patients with CRMO and concomitant psoriasis for the first time. However, the efficacy and safety of this treatment needs to be further evaluated in larger case series or even in clinical trials, including platform trials designed to assess treatments for rare diseases such as CRMO (20).





Data availability statement

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.





Ethics statement

Written informed consent was obtained from the individual(s), and minor(s)’ legal guardian/next of kin, for the publication of any potentially identifiable images or data included in this article.





Author contributions

CG: Data curation, Formal Analysis, Investigation, Methodology, Validation, Visualization, Writing – original draft. PS: Data curation, Investigation, Methodology, Validation, Visualization, Writing – original draft. MG: Investigation, Resources, Supervision, Validation, Writing – review & editing. AH-W: Investigation, Supervision, Validation, Writing – review & editing. MS: Conceptualization, Data curation, Funding acquisition, Investigation, Supervision, Validation, Writing – review & editing. AS: Conceptualization, Funding acquisition, Supervision, Validation, Visualization, Writing – original draft, Writing – review & editing.





Funding

The author(s) declare that financial support was received for the research and/or publication of this article. This study has been supported financially by Novartis GmbH (grant to A.S. and M.S.). The funder was not involved in the study design, collection, analysis, interpretation of data, the writing of this article, or the decision to submit it for publication.





Conflict of interest

CG received travel grants from Eli Lilly. P-PS received speaker’s fees and travel grants from Janssen-Cilag Galapagos, Eli Lilly, Boehringer/Ingelheim and AbbVie as well as research funding from Chugai, Novartis, and Abbvie. MG received speaker’s fees, travel grants, and/or compensation for consultancies or board memberships from Almirall, GSK, Janssen Cilag, Lilly, Novartis, UCB less than $ 10,000 each. MS received speaker’s fees, travel grants, research funding, or compensation for consultancies or board memberships from AbbVie, Actelion, AstraZeneca, BMS, Boehringer/Ingelheim, Celgene, Chugai/Roche, Eli Lilly, Genzyme, Gilead, Hexal/Sandoz, Janssen-Cilag, MSD, Novartis, Pfizer, Sanofi Pasteur, Takeda Shire, UCB. And research funding from Novartis.

AS has received fees for research support and clinical trials from AbbVie, Boehringer Ingelheim, Celgene, Eli Lilly, Janssen-Cilag, LEO Pharma, Merck, Novartis, and Pfizer; and for scientific advisory board and speakers’ bureau participation from AbbVie, Almirall Hermal, BMS, Janssen-Cilag, LEO Pharma, Novartis, and UCB.

The remaining authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.





References

1. Sergi, CM, Miller, E, Demellawy, DE, Shen, F, and Zhang, M. Chronic recurrent multifocal osteomyelitis. A narrative and pictorial review. Front Immunol. (2022) 13:959575.

2. Hofmann, SR, Kapplusch, F, Girschick, HJ, Morbach, H, Pablik, J, Ferguson, PJ, et al. Chronic recurrent multifocal osteomyelitis (CRMO): presentation, pathogenesis, and treatment. Curr Osteoporos Rep. (2017) 15:542–54.

3. Kopeć, M, Brąszewska, M, Jarosz, M, Dylewska, K, and Kurylak, A. Role of diagnostic imaging in chronic recurrent multifocal osteomyelitis (CRMO) in children: an observational study. Children. (2021) 8:792.

4. Moreno-Mateo, F, Perea, SH, and Onel, KB. Chronic recurrent multifocal osteomyelitis: diagnosis and treatment. Curr Opin Pediatr. (2021) 33:90–6.

5. Hofmann, SR, Kubasch, AS, Range, U, Laass, MW, Morbach, H, Girschick, HJ, et al. Serum biomarkers for the diagnosis and monitoring of chronic recurrent multifocal osteomyelitis (CRMO). Rheumatol Int. (2016) 36:769–79.

6. Hofmann, SR, Morbach, H, Schwarz, T, Rösen-Wolff, A, Girschick, HJ, and Hedrich, CM. Attenuated TLR4/MAPK signaling in monocytes from patients with CRMO results in impaired IL-10 expression. Clin Immunol. (2012) 145:69–76.

7. Ferguson, P, Chen, S, Tayeh, M, Ochoa, L, Leal, S, Pelet, A, et al. Homozygous mutations in LPIN2 are responsible for the syndrome of chronic recurrent multifocal osteomyelitis and congenital dyserythropoietic anemia (Majeed syndrome). J Med Genet. (2005) 42:551–7.

8. Wipff, J, Costantino, F, Lemelle, I, Pajot, C, Duquesne, A, Lorrot, M, et al. A large national cohort of French patients with chronic recurrent multifocal osteitis. Arthritis Rheumatol. (2015) 67:1128–37.

9. Sinnappurajar, P, Roderick, M, and Ramanan, AV. The neglected and untreated pains of CRMO and SAPHO syndrome. Oxford Univ Press. (2022) p:3509–10.

10. Goenka, A, Roderick, M, Finn, A, and Ramanan, AV. The jigsaw puzzle of chronic non-bacterial osteomyelitis: are anti-IL17 therapies the next piece? Oxford Univ Press. (2020) p:459–61.

11. Lanis, A, Van Den Bogaerde, S, and Zhao, Y. Chronic recurrent multifocal osteomyelitis and tofacitinib: a case series. Rheumatology. (2023) 62:e42–e4.

12. Romagnuolo, M, Moltrasio, C, Iannone, C, Gattinara, M, Cambiaghi, S, and Marzano, AV. Pyoderma gangrenosum following anti-TNF therapy in chronic recurrent multifocal osteomyelitis: drug reaction or cutaneous manifestation of the disease? A critical review on the topic with an emblematic case report. Front Med. (2023) 10:1197273.

13. Kerrison, C, Davidson, J, Cleary, A, and Beresford, M. Pamidronate in the treatment of childhood SAPHO syndrome. Rheumatology. (2004) 43:1246–51.

14. Smith E, J, Allantaz, F, Bennett, L, Zhang, D, Gao, X, Wood, G, et al. Clinical, molecular, and genetic characteristics of PAPA syndrome: a review. Curr Genomics. (2010) 11:519–27.

15. Lu, J, and Lu, Y. Paradoxical psoriasis: The flip side of idiopathic psoriasis or an autocephalous reversible drug reaction? J Trans Autoimmun. (2023) 7:100211.

16. Yang, C, Rosenwasser, N, Wang, X, Xu, Z, Scheck, J, Boos, MD, et al. Golimumab in children with chronic recurrent multifocal osteomyelitis: a case series and review of the literature. Pediatr Drugs. (2023) 25:603–11.

17. Campbell, JA, Kodama, SS, Gupta, D, and Zhao, Y. Case series of psoriasis associated with tumor necrosis factor-α inhibitors in children with chronic recurrent multifocal osteomyelitis. JAAD Case Rep. (2018) 4:767–71.

18. Ghoreschi, K, Augustin, M, Baraliakos, X, Krönke, G, Schneider, M, Schreiber, S, et al. TYK2-Inhibition: Potenzial bei der Behandlung chronisch-entzündlicher Immunerkrankungen. JDDG: J der Deutschen Dermatol Ges. (2021) 19:1409–20.

19. Xu, J, Yu, L, Liu, F, Wan, L, and Deng, Z. The effect of cytokines on osteoblasts and osteoclasts in bone remodeling in osteoporosis: a review. Front Immunol. (2023) 14:1222129.

20.Adaptive platform trials: definition, design, conduct and reporting considerations. Nat Rev Drug Discov. (2019) 18:797–807.




Publisher’s note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2025 Glatzel, Strunz, Goebeler, Holl-Wieden, Schmalzing and Schmieder. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Images/fimmu-16-1480810-g003.jpg





OEBPS/Images/fimmu-16-1480810-g005.jpg
" O
(\‘@‘ & @@\ o\o@\
2 < X
o S & S &
> & & _ & X x® 2
X 2 Q & 2 L9 &
& & N R° & PN & &
& e e P & & & <& o®
P & X BN & & N 5% &
@ \<<‘ & & % & <?,b\ & & O \,-&\
2 ({\ ‘6\® & o' & Q Q‘z & N QO

Treatment with isotretinoin 30mg p.o.

————————————— Treatment with naproxen 250mg 2-0-1 p.o.
e Treatment with sulfasalazine 500mg 1-0-1 p.o.
_—» Treatment with adalimumab40mg s.c.
Treatment with acitretin 30mg p.o. ——
Treatment with secukinumab 300mg s.Cc. —

Treatment with deucravacitinib 6mg p.o . =—————————————p





OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        Case Report: Effectiveness of deucravacitinib in chronic recurrent multifocal osteomyelitis and concomitant psoriasis

      

        		

          1 Introduction

        



        		

          2 Case presentation

        



        		

          3 Discussion

        



        		

          Data availability statement

        



        		

          Ethics statement

        



        		

          Author contributions

        



        		

          Funding

        



        		

          Conflict of interest

        



        		

          References

        



      



      



    



  



OEBPS/Images/fimmu.2025.1480810_cover.jpg
& frontiers | Frontiers in Immunology

Case Report: Effectiveness of
deucravacitinib in chronic recurrent
multifocal osteomyelitis and concomitant
psoriasis





OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/fimmu-16-1480810-g002.jpg





OEBPS/Images/fimmu-16-1480810-g004.jpg
A) Coronal axis T2w-STIR of the right knee 08.2023

C) Coronal axis T2w-TIRM of the right knee 02.2025

i’:!





OEBPS/Images/logo.jpg
, frontiers | Frontiers in Immunology





OEBPS/Images/fimmu-16-1480810-g001.jpg
B) Pelvic coronal axis T2w-TIRM 03.2021

is T2Zw-TIRM 11.2022





