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Abstract

:

The survivorship needs of patients with light-chain (AL) amyloidosis are complex, as is the diagnosis and treatment itself. Early diagnosis is critical in improving patient outcomes; however, given the nonspecific nature of the symptoms, most patients with AL amyloidosis require evaluation by multiple specialists, resulting in significant delays in diagnosis of up to 3 years. An early and accurate diagnosis can help reduce the psychological toll of the patient’s journey to diagnosis. Given the high symptom burden and complex process of diagnosis, it is not surprising that patients with AL amyloidosis report worse health-related quality of life than the general population. Organ dysfunction associated with AL amyloidosis also may make the treatment directed towards plasma cell clone difficult to tolerate, leading to morbidity and mortality. Furthermore, supportive care requires an integrated, multidimensional and patient-centered approach to improve survival and feelings of well-being, as organ responses lag behind hematologic responses. The impact of AL amyloidosis is often devastating for the patient and may last beyond the effects of treatment. Future research is needed to study and assess the needs of survivors of AL amyloidosis utilizing valid, reliable and standardized measures.
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1. Introduction


Millions of adults who survive cancer are relieved when the treatment ends but report a daunting, heavy, and exhausting transition to a new way of life. In 1985, Fitzhugh Mullan highlighted this unmet need, writing “The challenge in overcoming cancer is not only to find therapies that will prevent or arrest the disease quickly, but also to map the middle ground of survivorship and minimize its medical and social hazards” [1]. Much momentum occurred and led to the formation of the National Office of Cancer Survivorship in 1996 by the National Cancer Institute (NCI), in identification of these needs [2]. Cancer survivorship, a distinct phase of the cancer trajectory from diagnosis through the rest of the patient’s life, also significantly includes family members, friends, and caregivers. This impetus was continued and reflected on in ‘From Cancer Patient to Cancer Survivor: Lost in Transition’ [3]. Surviving cancer becomes a chronic illness.



Immunoglobulin light-chain (AL) amyloidosis is a rare disease, with an incidence of 8–12 cases per million persons-years [4]. The prevalence rate has increased due to improved therapies and is estimated as 40–58 patients per million person-years [5]. In the past, median survival was dismal, at 13 months, and further limited to only 6 months among those with advanced cardiac involvement [6,7]. Lack of physician awareness, driven in part by the rarity of this disease, vague overlapping symptoms, non-specific clinical syndromes and lack of effective regulatory agency approved therapies led to delays in accurate diagnosis, causing a significant number of patients to have advanced cardiac involvement at the time of diagnosis.



Until recently, in the absence of approved therapies for AL amyloidosis, off-label multiple myeloma therapies that target the abnormal plasma cells responsible for the production of amyloidogenic light-chain precursor proteins were used without much consideration for the underlying organ dysfunction. Thus, these treatments could be associated with significant adverse events, and patients often died before experiencing any benefit [8]. The heterogeneous clinical phenotypes of AL amyloidosis, including cardiovascular, renal, neurologic, and gastrointestinal system manifestations, contribute to morbidity and/or mortality. Depending on the systems involved, the prescribed course, and the response to treatment, patients’ experiences vary widely, as does their quality of life, as reported in ‘The Patient experience: The Impact of AL amyloidosis’ [9].



The natural history longitudinal study of patients with systemic AL amyloidosis demonstrated a steady increase in the median overall survival from 1.4, 2.6, 3.3 to 4.6 years for time periods of 1980–1989, 1990–1999, 2000–2009 and 2010–2019, respectively [10]. Six-month early mortality decreased over time, from 23% to 13%, during these time periods. Advances in the therapeutic landscape of myeloma led to the transformation of treatments for AL amyloidosis, and yielded a significant increase in life expectancy. The turning point in the landscape was the utilization of high-dose melphalan and stem cell transplant (HDM/SCT) in the early 1990s [11,12], and life expectancy has continued to get better with improved patient selection, better supportive care, and the invention of novel plasma cell targeted therapies [13]. Subsequently, transplant-related mortality (TRM) also declined from 17% in 1994–2003 to 4% in 2004–2011 [14]. Thus, HDM/SCT has led to a long-term survival of 20 years or more for −30% of patients with AL amyloidosis [15]. New therapeutics for AL amyloidosis were investigated at an accelerated tempo after 2010, including bortezomib-based regimens, ixazomib an oral proteasome inhibitor, next-generation immunomodulatory drugs, and anti-CD38 monoclonal antibodies [16,17,18,19,20,21,22]. Many of these also granted long-term disease control in the relapsed/refractory setting [23,24]. By virtue of these advancements, individuals with AL amyloidosis are living longer. Hence, patients can develop long-term complications and diseases of aging, unrelated to AL amyloidosis [10].



Survivorship beyond treatment is substantially important in a rare and multisystem disease such as AL amyloidosis. It is essential that supportive care interventions are developed to ensure that patients’ quality of life (QOL) and functional status is maximized, as they live longer with the chronic burdens of their therapies and disease, which affects multiple organs. The long-term outcomes of survival, disease progression, functional outcomes, fertility, and QOL, and the long-term complications of secondary malignancies, are important to focus on during survivorship.




2. Road to Diagnosis


Symptoms of AL amyloidosis are often vague and nonspecific. Furthermore, the clinical syndromes of AL amyloidosis vary, and depend on the extent and number of organs affected. Depending on the clinical phenotype, patients report early symptoms of fatigue, dyspnea, lower extremity edema, diarrhea, difficulty swallowing, joint stiffness, carpal tunnel syndrome and dizziness. Diagnosis is often delayed due to overlapping symptoms with other illnesses, and ‘knowing something was wrong’ is reported to be a mutual feeling among patients [8,9]. Consequently, an early and accurate diagnosis is challenging. In patients’ journey to diagnosis, one study identified two themes (A) barriers to an early diagnosis; and (B) the emotional toll of the journey with a delay in diagnosis, particularly in patients with primary cardiac involvement [8]. The road to diagnosis can be rocky and complicated.



In a patient survey conducted by the Amyloidosis Research Consortium (ARC), 63% of patients experienced a delay in diagnosis of ≥6 months, 48.6% were evaluated by >4 different doctors, and hematologists/oncologists were the most likely (34%) to make the diagnosis [25]. Patients describe the emotional impact of diagnosis, which often includes experiencing fear, anxiety, and depression [26]. Patients also expressed relief at receiving the ultimate diagnosis because of the anxiety and uncertainty they felt beforehand. A shorter time from initial patient-reported symptom onset to diagnosis is associated with improved survival, emphasizes importance of early diagnosis [27]. It is of pivotal importance to educate subspeciality providers as well as primary care physicians to suspect AL amyloidosis with overlapping characteristic cardiac, rheumatologic, renal, dermatologic, neurologic and gastrointestinal manifestations, especially in the presence of monoclonal gammopathy. Red flag symptoms of AL amyloidosis in patients with myeloma should be accurately recognized in the event of coexistence. Prompt referral to multi-disciplinary specialty centers should be considered if convenient to the patient.




3. Hematologic Response and Organ Response


Current therapies target the plasma cell dyscrasia and the goals of therapy are to reduce the production of the precursor protein. The objectives of treatment are to achieve as deep a hematologic response as possible, as quickly as possible, followed by an organ response [28]. A deep and durable hematologic response is the goal of therapy in AL amyloidosis [29]. It is imperative to note that the organ responses can lag behind the hematologic response by 6–12 months and can continue to gradually occur many years after treatment [30,31]. Organ responses are more likely to be seen in patients that achieve a hematologic complete response (CR), and both hematologic and organ responses are predictors for overall survival in AL amyloidosis [31]. Moreover, higher organ response rates are reported in patients who achieve minimal residual disease (MRD) negativity, and persistent MRD can likely explain persistent organ dysfunction, especially if patients achieve a CR that is not accompanied by an organ response [32,33]. The kinetics of organ response following hematologic response are not well understood. As reported by two large studies, ~80% of renal and cardiac responses occur within 12 months of treatment [30,31]. Despite the high rates of hematologic and organ response to first-line therapy, the disease often recurs, potentially leading to worsening organ function as a result of continued amyloid deposition. Increasing proteinuria and/or worsening renal function after successful treatment always raise the possibility of recurrent amyloidosis, but hematologic relapse is not always obvious. A subset of patients have renal/cardiac progression with normal monoclonal free light chain levels or after achievement of a very good partial hematologic response. In these cases, it is not clear if there is a small amount of circulating amyloidogenic light chain below the detection level or if the worsening of renal/cardiac disease represents the progression of the original, irreversible organ damage.



The institution of additional therapy directed towards plasma cell dyscrasia should weigh the risks and benefits and follow a complete recovery from the toxicities of the first-line therapy. It should not be instituted solely for organ progression in the setting of an adequate hematologic response (≥VGPR), unless indicated by other measures and individualized.



In view of the lag in organ response after the hematologic response, patients need to be managed with supportive care until the organs recover completely. Organ dysfunction and lack of organ response can lead to fatigue, extreme weakness, weight loss, edema and congestive heart failure. In addition, lack of appetite, altered taste, nausea, postural dizziness, and shortness of breath are experienced by many patients, even after the completion of treatment, until organ responses occur [34].




4. Health-Related Quality of Life


Understanding the patient experience, including the physical and mental aspects of health-related QOL, can help to characterize the burden of disease [35]. QOL is deeply, strongly and broadly affected in AL amyloidosis due to multisystem involvement [34]. Multiple patient testimonials, qualitative interviews with clinicians, quantitative observational studies, and systematic literature reviews have established the broad and significant impact of AL amyloidosis and current treatment on QOL. In 2015, a conceptual model of AL amyloidosis provided an overview of the symptoms associated with AL amyloidosis by organ involvement, showed the treatment’s impacts on patient functioning and well-being, and showed how the proximal impacts of disease influence patient functioning and QOL [36]. The impact of AL amyloidosis on QOL ranges from impairments of physical function to emotional distress, including impairments in mobility, work, sleep, participation in family activities and social relationships, and mental health functioning.



The use of QOL assessments at every physician visit or treatment might provide valuable insights for the treatment of AL amyloidosis. Beyond survival, attention should be given to holistically meeting patients’ and caregivers’ needs [26]. These include the identification and management of disease- and therapy-specific side effects, as well as interventions to lessen the burden of the emotional distress. Understanding the burden of AL amyloidosis highlights the need for early diagnosis and the unmet need for services and research geared towards improving patients’ functioning, well-being, and overall health-related QOL [35].



A recent study that analyzed the safety and efficacy of Daratumumab (Dara) in combination with bortezomib, cyclophosphamide and dexamethasone (VCd) in AL amyloidosis also evaluated patient-reported outcomes as secondary and exploratory endpoints (PRO). These were assessed by European Organization for Research and Treatment of Cancer Quality of Life Questionnaire Core 30-item (EORTC QLQ-C30), the EuroQoL 5-dimensional descriptive system (EQ-5D-5L), Short Form-36 (SF-36), global health status (GHS) and fatigue scale scores. Preliminary reports have shown a clinically shortened median time to improvement and longer median time to worsening for EORTC QLQ-C30 GHS, EQ-5D-5L and fatigue scales in Dara-VCd group as compared to VCd over the initial six cycles. After six cycles, patients in the Dara-VCd group reported continued improvements in mean GHS and fatigue scores while undergoing treatment [37].




5. Burden of Illness: Symptoms of Disease versus Side Effects of Treatment


Studies have demonstrated a high symptom burden and low QOL among patients with an AL amyloidosis. Research examining the impact of AL amyloidosis and its treatments on QOL has been limited. Treatment has a major impact on QOL because the rigorous therapeutic regimens are difficult for patients to tolerate. There is an unmet need to develop treatments that not only halt disease progression but also reverse organ damage and improve QOL, without the often-debilitating side effects of existing therapies. Evidence from cross-sectional studies in AL amyloidosis shows broad deficits in functioning and well-being in both treatment-naïve patients and heterogeneous groups of patients with varied disease severity and treatment history [35,38,39]. Only one study has reported longitudinal assessments of QOL and the results indicated that greater pre- and post-treatment QOL, as measured by the SF-36® Health Survey (SF-36), is associated with a reduced risk of mortality among patients who received HDM/SCT treatment [38]. Given the functional burden that AL amyloidosis may place on patients, understanding QOL is of great value to patients. Patient-centered treatment approaches that monitor QOL and symptom burden can foster better communication and treatment decisions between healthcare providers and their patients. Furthermore, examining the impact of treatments on QOL in both the short- and long-term may help to characterize the overall effectiveness of specific treatment regimens.



The burden of therapy is often more difficult to tolerate than the disease burden [35]. Half of patients report that treatment was difficult to tolerate, and treatment did not substantially improve quality of life in 32% of patients [8]. Beyond prolonging survival, patients wonder about the ‘Finish-Line’, as the completion of therapy does not yield a prompt resolution of symptoms and return to normalcy. Therapeutic options can contribute to toxicities and patients often succumb to lasting side effects that frequently enhance disease symptoms. Patients often find it difficult to distinguish between symptoms of the disease and the side effects of treatments. This affects the perceived benefits of treatment, as well as the ability to complete the prescribed course of therapy. The risk of treatment-related toxicity may have implications for treatment decisions, adherence, and health-related QOL.



The symptoms of disease and side effects of treatment that commonly overlap include fatigue, diarrhea, edema, weight loss, dysgeusia, sleep disturbances, GI upset, “fogginess”, dizziness, tingling and numbness of feet and hands and decreased exercise tolerance. Patients also report an impact on their relationship with their spouse, as one spouse turns into a caregiver for the other, particularly during treatment [40]. This hampers the physical, social, and emotional aspects of life, and adds to frustration, anxiety and depression in a disease that can be like a zebra without stripes at presentation [41].




6. Organ Transplantation for Organ Failure


Severe organ impairment and dysfunction can lead to organ failure in AL amyloidosis, despite treatment and control of the underlying clone. Organ failure leads to the impairment of health-related QOL as well as the tolerability of plasma cell dyscrasia-targeted treatment. Frequently, organ failure necessitates the need for organ transplantation. There are no clear guidelines regarding eligibility for kidney or heart transplantation in AL amyloidosis. This is, in part, due to the risk of graft failure, recurrence of amyloidosis in the graft, extrarenal or extracardiac organ deterioration and paucity of donor organs. The outcomes of renal and heart transplantation have improved, especially in the presence of hematologic response, as per recent reports. The long-term immunosuppression following solid-organ transplant adds to the risk of cumulative toxicities [42,43].




7. Fertility after Treatment


Fertility is usually compromised in patients with AL amyloidosis and of child-bearing age. This could be related to the gonadal toxicity of the treatment leading to premature gonadal dysfunction, erectile dysfunction related to autonomic neuropathy associated with the disease, or immunomodulatory agents leading to teratogenicity. Male and female fertility has not been robustly investigated and addressed in patients with AL amyloidosis.




8. Secondary Malignancies after Treatment


The data on secondary malignancies in AL amyloidosis are limited and variable. The long-term outcome of patients treated in clinical trials of immunomodulatory agents for AL amyloidosis reported invasive second primary malignancy in 7/125 patients, which included chronic myelogenous leukemia, myelodysplastic syndrome and solid tumors such as lung cancer, prostate cancer, breast cancer, ovarian cancer, and squamous cell head and neck cancer. The incidence of secondary primary malignancy was 5.6% in this pooled analysis [44]. Moreover, the overall risk of myelodysplasia is 10% in transplant-ineligible patients with AL amyloidosis who are treated with prolonged exposure to alkylating agents [45]. The actuarial risk of development of myelodysplasia at 10 years was 18%, with a median time to development of either myelodysplasia or acute non-lymphocytic leukemia of 58 months (range 14–144) [45]. In comparison, in multiple myeloma, the cumulative 5-year incidence of second solid primary malignancies was 3.8% in patients who received lenalidomide and 3.4% in those that did not, (hazard ratio (HR) 1.1, p = 0.72), and the cumulative incidence of second hematologic primary malignancies was 3.1% and 1.4%, respectively (HR 3.8; p = 0.029). Exposure to lenalidomide plus oral melphalan significantly increased second hematologic primary malignancy risk as compared to melphalan alone (HR 4.86, p < 0.0001) [46]. Recent studies have not reported any acute leukemia or secondary myelodysplasia if maximum number of oral melphalan cycles are limited to nine [47]. The risk of malignancy after SCT for AL amyloidosis is not well reported in studies. One report suggested three cases of malignancy (bladder, lung and metastatic adenocarcinoma, with one case each) in 421 patients undergoing SCT for AL amyloidosis [48].




9. Causes of Death


A 40-year longitudinal natural history study from Boston University Amyloidosis Center elaborated on the spectrum of the primary causes of death across the disease course (Figure 1). Cardiac failure and sudden death accounted for 36% of late-occurring deaths (>5 years), and 66% of early-occurring deaths (≤6 months) [10]. Meanwhile, renal failure emerged as an important cause of late-occurring deaths, indicating the potential lasting effects of this disease and its therapies. In long-term survivors, more deaths were also associated with environmental and patient risk factors, such as infections and solid tumor malignancies. With a longer prospective analysis, these non-cardiac causes of death may be found to be even more prominent. Nonetheless, the majority of deaths captured in this study were directly related to AL amyloidosis. Even among long-term survivors, the progression of amyloid organ dysfunction was a common issue. Despite the high proportion of AL amyloidosis-related deaths, there was a significant decline over time. In the latest era, of 2010–2019, 16% of deaths were from disease-unrelated causes, compared to 3% in the first era, of 1980–1989. More disease-unrelated deaths are likely to be captured with longer prospective observation. This has the potential to create competing risks in conventional survival analysis, leading to an overestimation of disease risk. Adopting cause-specific frameworks for the survival assessment of AL amyloidosis may be beneficial in the future [10].



Collectively, these results indicate that these patients may require a longer follow-up and more detailed inspection for possible malignancies. Further studies should define other longitudinal risk factors, such as smoking or previous treatments, which may impose additional risks.




10. Conclusions


Systemic AL amyloidosis has lasting effects on patients’ lives. Although a few survivors gain a renewed sense of life and purpose, the toll of both the disease and its treatment on functioning and general well-being makes them wonder what will come next and the location of the finish line. Patients face new problems, new feelings, changes in support, and different ways of looking at the world. Fear of recurrence, role disruption, follow-up medical care, residual effects of therapy, risks of secondary malignancies, economic and psychosocial consequences form major disruptions; a survivor’s healthcare is forever altered. Surviving amyloidosis becomes a chronic illness. Early diagnosis, research focused on quality of life with different therapies, and a close partnership between physicians, patients and regulatory divisions will help to identify and satisfy patients’ needs, beyond survival.
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Figure 1. Causes of early and late deaths in a longitudinal natural history study [10]. 
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