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Acquired cutis laxa (ACL) is a rare connective tissue disorder that is characterised by loose, pendulous skin and can be associated with systemic elastolysis and plasma cell dyscrasias (PCD). While myeloma therapy has been used for these patients, experience is limited, particularly when organ dysfunction limits a patient’s tolerance of chemotherapy. We present two cases of ACL with progressive pulmonary emphysema that received treatment for coexisting PCD, resulting in differing outcomes. For the first time, we also monitored desmosine as a direct measurement of elastolysis throughout treatment and suggest that this may be useful for guiding therapy in these rare and complex patients.
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Introduction

Cutis laxa is a rare connective tissue disorder characterised by loose, pendulous skin and exists in inherited or acquired forms. Acquired cutis laxa (ACL) is associated with aetiologies such as drugs [penicillamine (1) and isoniazid (2)], infections (3), coeliac disease (4), and systemic lupus erythematosus (5). ACL has also been associated with B and T lymphomas and, especially, plasma cell dyscrasias (PCDs) (6). When ACL occurs with PCD and in the absence of myeloma-defining organ impairment, it is classified as one of the spectrum of monoclonal gammopathies of clinical significance (7, 8) with cutaneous manifestations (9–11).

While immunoglobulin deposition in the dermis can occasionally be seen (12), the aetiology of gammopathy-driven elastolysis in ACL and the determinants of its anatomical distribution remain unknown, which limits our ability to effectively diagnose and manage these patients. For example, a clonal driver for ACL is often only presumed in the presence of a coexisting PCD. And while tissue recovery is not possible, PC-directed therapy has been used to prevent the progression of immunoglobulin-driven ACL. However, the rarity of this condition and the heterogeneity of systemic involvement mean that there is little guidance as to whether or which PC-directed therapy is indicated. Posing further challenges in the management of these rare cases, organ impairment can complicate the delivery of cytotoxic therapy, and there is also no direct, objective, or replicable measure of connective tissue breakdown to guide management.

Desmosine is an amino acid found in elastin and increased concentrations in the plasma and urine have been correlated with pulmonary elastolysis caused by COPD (13). Here, we present two cases of ACL in patients presenting with progressive pulmonary emphysema who received treatment targeting a coexisting PCD, resulting in contrasting outcomes. We also describe, for the first time, longitudinal measurements of desmosine following chemotherapy for this condition.





Case descriptions

Patient 1: A 49-year-old woman presented in 2019 to a dermatologist reporting an initial circumferential rash that had appeared 3 years prior. The rash had slowly receded, leaving wrinkled skin over her torso, arms, and thighs. She had no significant medical or family history and had never smoked. An IgG Lambda paraprotein concentration of 3g/L was found by immunofixation, and there was no evidence of intradermal immunoglobulin deposition on skin biopsy.

Within months, the skin changes progressed to her face and extremities, and her dyspnoea had worsened. Basal-predominant emphysema was evident on computed tomography (CT) scans (Figures 1A–C), and pulmonary function tests (PFTs) were consistent with emphysema-predominant COPD [forced expiratory volume (FEV1): 71% of the predicted value, vital capacity (VC) 119%, residual volume (RV) 127%, diffusing capacity of the lungs for carbon monoxide (DLCO) 56%, and carbon monoxide transfer coefficient (KCO) 55%]. Alpha-1 antitrypsin levels were normal. Evidence of systemic elastolysis with skin changes indicated ACL.
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Figure 1 | (A) Clinical timeline. (B) A representative coronal image of a paired and registered inspiratory-expiratory CT lung scan, analysed using parametric response mapping. Overall, this shows 29.6% emphysema with basal predominance (red voxels), 42.6% functional small-airway dysfunction (yellow voxels), and 27.8% normal lung (green voxels). (C) A representative transverse image from a later CT lung scan demonstrating significant bilateral basal airspace enlargement (and band atelectasis). (D) Graphs summarising paraprotein (PP), forced expiratory volume (FEV1), carbon monoxide transfer coefficient (KCO), and desmosine levels in plasma (pDES) and urine (uDES) correlated with PC-directed therapy (shaded grey). VTD, velcade, thalidomide, and dexamethasone chemotherapy; KRD, carfilzomib, lenalidomide, and dexamethasone chemotherapy.

Within a year, there was further respiratory decline, and this former runner could not manage a flight of stairs. Her PFTs deteriorated (FEV1 and KCO were 45% and 46% of the predicted values, respectively), her paraprotein level increased to 8g/L with normal free light chains, and there was no detectable Bence Jones proteinuria (BJP) or myeloma-defining events in the blood or by whole-body magnetic resonance imaging (WBMRI). A bone marrow (BM) biopsy revealed 20% lambda-restricted plasma cells (PCs), and normal cytogenetics by fluorescence in situ hybridisation (FISH). A diagnosis of smouldering myeloma was made, which was the presumed driver of the elastolysis.

In November 2020, velcade, thalidomide, and dexamethasone (VTD) were started with a view to a future stem cell harvest without GCSF (14) and a potential autologous stem cell transplant (ASCT). In January 2021, the patient developed COVID-19, which was managed with supplemental oxygen, remdesivir, and dexamethasone. Despite achieving a partial haematological response (PR) in March (PP 2g/dL), there was increased dyspnoea and deterioration in her PFTs (Figure 1D: FEV1 40% of the predicted value). The risk of an ASCT was now deemed unacceptably high; therefore, to improve cytoreduction, carfilzomib, lenalidomide, and dexamethasone (KRD) were started in May 2021.

The patient tolerated KRD well and has remained in a complete haematological response (CR) . Following #3, a repeat BM biopsy revealed minimal residual disease positivity (6 in 1x10-5 of total BM mononuclear cells).

The patient’s respiratory symptoms and lung function tests stabilised (Figure 1D), and she underwent a face and neck lift in March 2022 under local anaesthetic. In the summer of 2022, the patient experienced more exertional dyspnoea, and there was further deterioration in her FEV1 (32% of the predicted value), which has since remained largely stable. She continues to run a business and travel by air.

In keeping with marked systemic elastolysis, this patient’s plasma and urine desmosine levels were exceptionally elevated at baseline (urine concentrations>10x normal) and reduced to a plateau following therapy (Figure 1D).

Patient 2: A 54-year-old man presented with joint pains and skin changes and was diagnosed with ACL at the age of 47. An IgG kappa paraprotein concentration of 4g/L was detected and remained stable. He had been a smoker in his twenties and had no significant family history. At 50, he had been diagnosed with a hiatus hernia, along with COPD with emphysema. His respiratory symptoms had deteriorated in the months prior to presentation to the haematology department, with an exercise tolerance falling to 150m walking on flat ground and difficulty climbing stairs. He had frequent exacerbations of his COPD, prompting the use of multiple pulses of oral corticosteroids, and he had been prescribed ambulatory oxygen. At this stage, the patient became acquainted with Patient 1 through a cutis laxa Facebook group and requested a referral to the same haematology service for consideration of PC-directed therapy. CT scans demonstrated emphysema in a predominantly basal distribution. PFTs in April 2022 were consistent with emphysema-predominant COPD and gas trapping (FEV1: 33% of the predicted value, VC 57%, RV 239%, DLCO 46%, and KCO 75%). A skin biopsy of the affected skin demonstrated a marked reduction, and in some areas, the absence of elastic fibres throughout the dermis, consistent with a diagnosis of cutis laxa. There were no dermal immunoglobulin deposits by immunofluorescence. He had a paraprotein concentration of 5g/L, a Kappa light chain concentration of 258.3mg/L, a Lambda light chain concentration of 10.9mg/L, a low level of BJP (0.04g/L), normal biochemistry, and secondary polycythaemia with an HCT of 0.53. A WBMRI showed no focal myeloma bone lesions. A BM biopsy revealed 5% kappa-restricted PC. A diagnosis of monoclonal gammopathy of uncertain significance was made, which was thought to be a possible driver of the ACL.

Lenalidomide (15mg on D1–21 of a 28-D cycle) and dexamethasone (20mg weekly) were started in April 2022. The patient developed COVID-19 in September 2022 and was managed as an outpatient and with sotrovimab. He suffered frequent COPD exacerbations despite prophylactic azithromycin, leading to frequent interruptions to his chemotherapy regimen and precluding treatment intensification. The patient achieved a partial haematological response to chemotherapy (paraprotein and KLC response from 5 to 2g/L and 258 to 62mg/L, respectively).

The patient’s exercise tolerance between exacerbations was stable, although he was becoming more fatigued, and we observed no consistent reduction in desmosine (Figure 2). With the aim of improving his disease response, discussions regarding a change in chemotherapy had started when the patient was admitted with an exacerbation of COPD, and he died in May 2023.
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Figure 2 | (A) Clinical timeline and (B) Summary of Patient 2. Graphs summarising paraprotein (PP), kappa light chains (KLC), forced expiratory volume (FEV1), carbon monoxide transfer coefficient (KCO) levels, along with desmosine levels in plasma (pDES) and urine (uDES), correlated with PC-directed therapy (shaded grey). RD, lenalidomide and dexamethasone chemotherapy.





Discussion

Both our cases of ACL had systemic elastolysis and pulmonary involvement, manifesting as emphysema, airflow obstruction, and gas trapping. In both cases, there was a coexisting PC clone without myeloma-related organ damage and, as is frequently the case, no direct evidence of PC-driven elastolysis (for example, through dermal deposition of immunoglobulins or their components (6)). However, there had been recent pulmonary deterioration, and both patients were well informed and understood that pulmonary damage was irreversible, but were keen for chemotherapy to stabilise the elastolysis.

Despite evidence of biochemical responses, pulmonary function stabilised and deteriorated in Patients 1 and 2, respectively. As a possible explanation for these contrasting outcomes, the baseline pulmonary defect was greater in Patient 2, which may have limited his potential benefit from chemotherapy. Furthermore, his frequent COPD exacerbations limited the delivery of chemotherapy and thus the depth of response. As has been observed in other monoclonal gammopathies of clinical significance (e.g., AL amyloidosis), organ dysfunction continues even with low tumour loads, thus therapy aims for early and deep (≥CR) responses (15, 16). Furthermore, there have been published cases of patients with ACL who have successfully undergone ASCT (9), but neither of our patients were deemed adequately fit for a bone marrow transplant. Our experience supports the importance of early treatment and deep responses over the type of therapy. Given the rarity of ACL, case-by-case and pragmatic considerations, including treatment availability and patient fitness, are needed to determine therapy.

In the treatment of both of these cases, desmosine measurements were not available in real-time, but were performed as a retrospective and direct measure of elastolysis. Treatment decisions were made clinically. The absolute values of plasma and urine desmosine can vary according to age and smoking history, but are typically <0.4ng/ml and 2–14ng/ml, respectively, as measured by mass spectrometry (17). Nonetheless, in Patient 1, there were exceptionally high levels at presentation, which then declined after attaining a CR and in parallel with stability in PFTs. This would indicate exaggerated elastolysis at presentation, which then reduced with PC-directed chemotherapy, likely preventing further pulmonary decline. Patient 2 had lower baseline levels, and there was no consistent reduction in desmosine with therapy, which reflected clinical decline.

Although the lack of clinical response in Patient 2 was likely due to incomplete suppression of the PC clone, it is also possible that this case of ACL was not PCD-driven. We also observed a dramatic difference in baseline desmosine levels between Patients 1 and 2, and we postulate that absolute baseline levels may correlate with the degree of elastolysis (i.e., possibly differentiating between high rates of ongoing elastolysis and low or “burnt out” disease). Further research is certainly needed to determine whether absolute desmosine levels correlate with the rate of connective tissue destruction in ACL and whether this could be further used to identify those patients most likely to benefit from PC-directed therapy.

Indeed, we suggest that desmosine may be useful in the management of ACL, particularly for monitoring response to PC-directed therapy. As neither patient had frank myeloma and was only treated to address progressive pulmonary elastolysis, desmosine assessment may be the only direct, quantitative measure of response to therapy. This is particularly important as any evolution of organ dysfunction caused by progressive connective tissue destruction is irreversible, and the sole reliance on symptoms, qualitative investigations (e.g., imaging), or highly variable readouts (e.g., PFTs) to determine response is far from ideal. In addition, in Patient 1, the decline in FEV1 and desmosine levels lagged behind myeloma marker levels, suggesting that myeloma markers should not serve as a surrogate for elastolysis and also further supporting the importance of attaining deep haematological responses.

Moreover, it is noteworthy that desmosine levels in Patient 1 plateaued at the higher end of concentrations measured in healthy patients, possibly indicating that there is ongoing, albeit dramatically reduced, levels of elastolysis. Indeed, more data are needed to determine whether desmosine levels after therapy correlate with outcomes and can be used to guide treatment. For example, in a therapeutic landscape firmly veering towards continuous therapy for multiple myeloma, desmosine may contribute to discussions about limiting the duration or intensity of therapy. Further, monitoring change in desmosine levels following treatment could reveal scenarios where there is a complete haematological response, but desmosine levels remain elevated (suggesting that PCD may be co-existent rather than causative), or there is a significant reduction in desmosine, suggesting the effective suppression of the causative PC clone.

In conclusion, we have presented two patients with ACL, systemic elastolysis, and associated PCDs, who had different clinical outcomes following chemotherapy. Supporting the importance of early specialist review, we have demonstrated that cytoreduction can successfully reduce further elastolysis, particularly when commenced before severe pulmonary deterioration, and therapeutic doses of chemotherapy are tolerated. In contrast to conventional myeloma treatment, we have emphasised the importance of complete vs. partial haematological responses over the type of therapy (chemotherapy vs. ASCT). We are also the first to report the use of desmosine in PC-driven ACL, suggesting that this may serve as a useful and direct marker to quantify the magnitude of elastolysis at presentation and track its decline following chemotherapy in patients with this rare disorder.





Patient 1’s perspective

Cutis laxa is rare, and acquired cutis laxa (the non-genetic version that I have) is even rarer. I saw several dermatologists before one diagnosed me. She also found a paraprotein in my blood and also noticed I was breathless, which then uncovered my lung damage.

I found other ACL patients around the world who were successfully treated with myeloma-type therapy. By this point, my lung function was declining at a rate that implied I had 1–2 years remaining, so I was willing to try anything, knowing that it could be risky and there were no guarantees. I believe the treatment was a success as the rapid decline of my lung damage looked to have stabilised or at least be declining at a slower rate.

My life is very different now, as my mobility is impaired and I have constant fatigue, but I still have a good life and am thankful for the treatment that saved my life. I hope this report will enable other doctors to spot the signs of ACL and consider chemotherapy if there is a paraprotein present.





Patient 2’s perspective

My husband was diagnosed with cutis laxa in 2015. There is so little known about the condition, and our quest for more information took us to meet a support group in France, where we met a Professor from Belgium, whom we subsequently visited to obtain more information and tests.

Sadly, his condition progressed, initially affecting his joints and skin but eventually spreading to his lungs. I will be forever grateful to the team at UCLH for taking an interest in his condition, and trialling chemotherapy to desperately try and halt the disease destroying his lungs. Unfortunately, he didn’t respond to the treatment, and he sadly passed away in 2023. He coped remarkably well with having such a rare condition, and I hope more research and knowledge of cutis laxa will be able to help other sufferers and prevent more lives from being lost.
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sDeterioration of respiratory symptoms
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