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Abstract
BACKGROUND
Multiple myeloma (MM) is a plasma cell malignancy, while MM outcomes have significantly improved due to novel agents and combinations, MM remains an incurable disease. The key goal of treatment in MM is to achieve a maximal response and the subsequent consolidation of response after initial therapy. Many studies analyzed an improved progression-free survival (PFS) following lenalidomide alone maintenance versus placebo or observation after autologous stem cell transplant (ASCT) in patients with NDMM. In the SWOG S0777 clinical trial, patients newly diagnosed with MM (NDMM) without ASCT received lenalidomide plus low-dose dexamethasone (DXM) maintenance until progressive disease, where PFS and overall survival (OS) were significantly improved. In the present study, we assessed the efficacy and toxicity of the different doses of DXM combined with lenalidomide for maintenance treatment of NDMM for transplant noneligible patients in the standard-risk group.

AIM
To investigate the efficacy and adverse effects of different administration modes of DXM combined with lenalidomide for maintenance treatment of MM in standard-risk patients ineligible for transplantation.

METHODS
A total of 96 MM patients were enrolled in this study, among whom 48 patients received maintenance treatment that consisted of oral administration of 25 milligrams (mg) of lenalidomide from days 1-21 and 40 mg of DXM on days 1, 8, 15, and 22 (DXM 40 mg group), repeated every 4 wk. Another group was treated with oral administration of 25 mg of lenalidomide from days 1-21 and 20 mg of DXM on days 1-2, 8-9, 15-16, and 22-23 (DXM 20 mg group), which was also repeated every 4 wk.

RESULTS
The median PFS was 37.25 mo in the DXM 40.00 mg group and 38.17 mo in the DXM 20 mg group (P = 0.171). The median OS was 50.78 mo in the DXM 40 mg group and 51.69 mo in the DXM 20 mg group (P = 0.171). Fourteen patients in the DXM 40 mg group and 6 patients in the DXM 20 mg group suffered from adverse gastrointestinal reactions after the oral administration of the DXM tablet (P = 0.044). Ten patients suffered from abnormal glucose tolerance (GTA), impaired fasting glucose (IFG), or diabetes mellitus in the DXM 40 mg group during our observation time compared to 19 patients with GTA, IFG, or DM in the DXM 20 mg group (P = 0.033). Abnormal β-crosslaps or higher were found in 5 patients in the DXM 40 mg group and 12 patients in the DXM 20 mg group (P = 0.049). Insomnia or an increase in insomnia compared to the previous condition was evident in 2 patients in the DXM 40 mg group after maintenance treatment for more than 6 mo compared to 11 patients in the DXM 20 mg group (P = 0.017).

CONCLUSION
The DXM 40 mg group exhibited efficacy similar to that of the DXM 20 mg group. However, the DXM 40 mg group had significantly decreased toxicity compared with the DXM 20 mg group in the long term.
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Core Tip: Multiple myeloma (MM) is a plasma cell malignancy. MM treatment includes induction therapy, consolidation therapy, and maintenance therapy. Based on the past clinical activities, we discovered that a part of patients suffered from serious adverse gastrointestinal reactions after oral administration of 40 mg dexamethasone (DXM) once every week. Consequently, we divided DXM 40 mg administered once a day into 20 mg continuously administered over two days, after which we compared the efficacy and toxicity in DXM 40 mg and 20 mg group as maintenance. The two groups have equally efficience as maintenance treatment in standard-risk patients’ non-eligible for transplantation. However, DXM 40 mg once per day per week exhibited a higher incidence rate in adverse gastrointestinal reactions in short-term, but lower non-hematological toxicity in the long-term contained bone lost, abnormal of blood glucose and insomnia. DXM 40 mg once per day every week may be safer and lead to a better quality of life.

INTRODUCTION
Multiple myeloma (MM) is a plasma cell malignancy characterized by anemia, renal failure, skeletal destruction, hypercalcemia, and other systemic symptoms[1-4]. Although the survival outcomes of MM have markedly improved with the use of proteasome inhibitors (PIs) (e.g., bortezomib), immunomodulatory drugs (IMiDs) (e.g., thalidomide, lenalidomide), and other mechanisms of action, including immune checkpoint inhibitors and monoclonal antibodies, relapse remains a serious problem[5-8]. Treatment of MM includes induction therapy, autologous stem cell transplant (ASCT) for eligible patients, or non-ASCT for noneligible patients, followed by consolidation and maintenance therapy[8,9].
The key goal of treatment in MM is to achieve a maximal response and the subsequent consolidation of response after initial therapy[10,11]. Many clinical trials have reported that consolidation therapy could improve the response after induction therapy[12,13]. Maintenance therapies are used to control disease and lengthen the response by delaying relapse, thus prolonging both progression-free survival (PFS) and overall survival (OS)[11]. The efficacy and safety of maintenance therapy, which has been used for decades, has substantially improved in recent years due to IMiDs and PIs[12,14]. Lenalidomide alone is considered a useful maintenance treatment for MM after autologous stem-cell transplantation (ASCT) and has been shown to prolong PFS and OS vs placebo[15,16]. Transplant noneligible (TNE) patients may be administered maintenance therapy according to their initial treatment. Both IMiDs and PIs have shown efficacy in this group, especially lenalidomide. According to the Mayo Clinic Guideline, it is recommended to use lenalidomide for maintenance treatment for TNE patients in the standard-risk group. In the SWOG S0777 clinical trial, patients newly diagnosed with MM (NDMM) without ASCT received lenalidomide plus low-dose dexamethasone (DXM) maintenance until progressive disease (PD), where PFS and OS were significantly improved. Another meta-analysis also demonstrated that lenalidomide plus glucocorticoids was the most effective option for the maintenance of NDMM[17]. However, the usage and dosage of glucocorticoids used in different centers are not the same. The role of maintenance therapy has gained increasing importance, especially among patients who are ineligible and eligible for transplantation, for whom this is a valuable option in clinical trial settings[10,12,13]. The use of maintenance therapy needs to be guided by the individual patient situation in actual clinical practice. In the present study, we assessed the efficacy and toxicity of different doses of DXM combined with lenalidomide for maintenance treatment of NDMM for TNE patients in the standard-risk group.

MATERIALS AND METHODS
A total of 96 patients were retrospectively reviewed and analyzed. All patients diagnosed with MM for the first time that was treated at Lishui Municipal Central Hospital between January 2016 and December 2020 was enrolled. The inclusion criteria were as follows: (1) Patients were diagnosed and assigned to a risk group according to the 2020 Mayo Stratification for Myeloma and Risk-adapted Therapy (mSMART) guidelines for newly diagnosed myeloma; (2) patients received 8-12 cycles of chemotherapy according to the National Comprehensive Cancer Network Version 2021 guidelines: 78 patients received bortezomib, lenalidomide, and dexamethasone (VRD) regimens, 16 patients received bortezomib, cyclophosphamide, and dexamethasone (VCD) regimens, and 2 patients received bortezomib and dexamethasone (RD) regimens because of poor clinical conditions; (3) patients received maintenance therapy after response evaluation ≥ complete response (CR); and (4) response criteria were set according to the National Comprehensive Cancer Network Version 2021 guidelines. The patients were not allowed to participate in other clinical research. PFS, OS, study withdrawal or nondisease-related death were used as the endpoints. The exclusion criteria were as follows: (1) Serious organ dysfunction except for renal impairment; (2) severe osteoporosis; (3) organic mental illness; and (4) additional corticosteroid treatment by any reason during the study period.
The research was conducted in accordance with the principles of the Declaration of Helsinki. The study protocol was approved by the Medical Research and Ethics Committee of the Lishui Municipal Central Hospital. Written informed consent was obtained from each patient or family member.

Treatment
The present study was a randomized controlled, single-blind trial that did not intervene with patients' treatments. Seventy-eight patients received a VRD regimen consisting of subcutaneous administration of 1.3 mg/m2 of bortezomib on days 1, 8, 15, and 22; oral administration of 25 mg of lenalidomide from days 1-21; and oral administration of 40 mg of DXM on days 1, 8, 15, and 22, repeated every 4 wk. Sixteen patients underwent a VCD regimen that included subcutaneous administration of 1.3 mg/m2 of bortezomib on days 1, 8, 15, and 22; oral administration of 300 mg/m2 of cyclophosphamide on days 1, 8, 15, and 22; and oral administration of 40 mg of DXM on days 1, 8, 15, and 22; repeated every 4 wk. Two patients received a PD regimen that included subcutaneous administration of 1.3 mg/m2 of bortezomib on days 1, 8, 15, and 22 and 20 mg of DXM on the day of and the day after bortezomib administration, which was repeated every 4 wk. All patients received 6-8 cycles of therapy. The patients who achieved CR after chemotherapy continued to receive maintenance therapy and were randomly assigned into two test groups. One group received oral administration of 25 mg of lenalidomide from days 1-21 and oral administration of 40 mg of DXM on days 1, 8, 15, and 22, repeated every 4 wk (40 mg group). The other group received oral administration of 25 mg of lenalidomide from days 1-21 and oral administration of 20 mg of DXM on days 1-2, 8-9, 15-16, and 22-23, repeated every 4 wk (20 mg group). Every patient received maintenance therapy until PD.

Data collection
The baseline data were collected as follows: Age, sex, monoclonal protein (M protein), ISS stage, Durie-Salmon (DS) stage, classification, glutamic-pyruvic transaminase (GPT), glutamic-oxaloacetic transaminase (GOT), catabolite activator protein (CRP), albumin/globulin, lactate dehydrogenase (LDH), t(6;14), t(11;14), urea nitrogen (UA), creatinine (Cr), hemoglobin (HGB), and platelet (PLT) count at first diagnosis, glucose tolerance abnormal (GTA), impaired fasting glucose (IFG), diabetes mellitus (DM), β-crosslaps (β-CTX), blood pressure (BP), total cholesterol (TC), triglyceride (TG), peptic ulcer (PU), acne, osteoporosis, and insomnia after the start of maintenance therapy.

Definitions and outcomes
According to the 2020 mSMART guidelines, the following factors were considered high risk: High-risk genetic abnormalities containing t(4; 14), t(14; 16), t(14; 20), del 17p, p53 mutation, or gain 1q; RISS stage 3; high plasma cell S-phase; and a high-risk GEP signature. Standard risk was assessed based on trisomies t(11; 14) and t(6; 14). The detailed response criteria were as follows: (1) CR: Plasma cells in bone marrow aspirate < 5%, negative immunofixation in serum and urine, and disappearance of any soft tissue plasmacytomas; and (2) PD: Increase of 25% from the lowest confirmed response value in one or more of the following criteria: Serum M protein increase by ≥ 1 g/dL, if the lowest M component was ≥ 5 g/dL; and serum M protein with an absolute increase of ≥ 0.5 g/dL or urine M protein with an absolute increase of ≥ 200 mg/24 h. GTA was defined as a blood glucose level of 7.8-11.0 micromoles/Liter (mmol/L) 2 h after a meal. IFG was considered a fasting blood glucose level of 5.6-6.9 mmol/L. Abnormal BP was defined as systolic blood pressure ≥ 140 mmHg or diastolic blood pressure ≥ 90 mmHg. Abnormal β-CTX was defined as > 783 pg/mL.

Observation time
The median observation time was 42 mo.

Statistical analysis
The data were analyzed by SPSS 24.0 software. PFS and OS were analyzed using Cox proportional hazard models. A stepwise selection method was used to determine the potential confounding covariates. The association of risk factors with PFS and OS was used to examine hazard ratios (HRs). Standard survival curves for OS and PFS were created using the Kaplan-Meier method. The baseline characteristics and GTA, IFG, DM, β-CTX, osteoporosis, hypertension, TG, TC, acne, PU, and insomnia were compared between groups using a t test. A P value < 0.05 (P < 0.05) was considered statistically significant.

RESULTS
Baseline patient characteristics
Among the 94 patients who were enrolled in the study, 48 were assigned to the DXM 40 mg group and 48 were assigned to the DXM 20 mg group. The DXM 40 mg group consisted of 26 males and 22 females with a median age of 69.0 years ± 7.2 years, while the DXM 20 mg group included 30 males and 18 females with a median age of 70.0 years ± 8.4 years. In the DXM 40 mg group, one (2%) patient was DS stage I, 6 (12.5%) patients were DS stage II, and 41 (85.5%) patients were DS stage III, compared to 1 (2%), 10 (20.8%), and 37 (77.2%) patients at DS stage I, II, III in the DXM 20 mg group, respectively. Twenty-two (45.8%) patients had ISS stage II disease and 18 (38.5%) patients had ISS stage III disease in the DXM 40 mg group, compared to 19 (39.6%) patients with ISS stage II disease and 19 (39.6%) patients with ISS stage III disease in the DXM 20 mg group. There were no cases with t(6;14) positivity among newly diagnosed patients in the DXM 40 mg group, compared to 2 (4.2%) such patients in the DXM 20 mg group. In the DXM 40 mg group, 7 (14.6%) patients were t(11;14) positive compared to 8 (16.7%) patients in the DXM 20 mg group. Thirteen (27.1%) patients were found to have lower PLT counts (≤ 100 × 109/L) in the DXM 40 mg group compared to 11 (22.9%) patients in the DXM 20 mg group. There were just 4 (8.3%) cases of abnormal GPT and 7 (14.6%) cases of abnormal GOT in the DXM 40 mg group, compared to 2 (4.2%) cases of abnormal GPT and 6 (12.5%) cases of abnormal GOT in the DXM 20 mg group. HGB was estimated to be 68.0 ± 13.4 in the DXM 40 mg group, while it was estimated to be 67.0 ± 14.7 in the DXM 20 mg group. A total of 20 (41.7%) patients had abnormal Cr in the DXM 40 mg group compared to 16 (33.3%) patients in the DXM 20 mg group. The treatment was compared between the two groups. In the DXM 40 mg group, 38 (79.2%) patients received the VRD regimen, and 10 (20.8%) patients received the PCD regimen. Forty (83.3%) patients received the VRD regimen, 6 (12.5%) patients received the PCD regimen, and 2 (4.2%) patients received the PD regimen in the DXM 20 mg group (Table 1).

Clinical efficacy in the 40 mg and 20 mg DXM groups
All patients received 8-10 cycles of chemotherapy and arrived at complete remission before the start of maintenance treatment. The median PFS for all patients was 37.25 (95%CI 24.98-39.52) mo in the DXM 40 mg group and 38.17 (95%CI 35.18-41.15) mo in the DXM 20 mg group (P = 0.171). The data indicated no significant difference in PFS between the two groups. The K-M curve and log-rank tests were used to analyze PFS (Figure 1A). Age (P < 0.01), ISS stage (P < 0.01), ALT (P = 0.004), AST (P = 0.001), LDH (P = 0.021), and treatment (P = 0.009) were associated with PFS in the univariate Cox regression analysis (Table 2). According to the multivariate Cox regression, age (P < 0.01), ISS stage (P = 0.007), and DM (P = 0.007) were associated with PFS (Table 3). The median overall survival (OS) was 50.78 (95%CI 46.66-54.91) mo in the DXM 40 mg group compared to 51.69 (95%CI 47.31-56.07) mo in the DXM 20 mg group (P = 0.171). The K-M curve and log-rank tests were used to analyze OS (Figure 1B). No difference was noted between the two groups in OS. Finally, age (P < 0.01), ISS stage (P < 0.01), t(11;14) (P = 0.003), and IFG (P = 0.03) were influencing factors in the univariate Cox regression analysis (Table 4). In the multivariate Cox regression, age (P < 0.01) and ISS stage (P = 0.007) were associated with OS (Table 5).

Toxicity of the two treatments
The two groups were compared with reference to nonhematological toxicity. Fourteen (29.2%) patients in the DXM 40 mg group experienced adverse gastrointestinal reactions after the oral administration of the DXM tablet compared to 6 (12.5%) patients in the DXM 20 mg group (P = 0.044) who experienced similar symptoms. Three (6.3%) patients in the DXM 40 mg group had GTA vs 5 (10.4%) patients in the DXM 20 mg group (P = 0.426). IFG was observed in 4 (8.3%) patients in the DXM 40 mg group vs 7 (14.6%) patients in the DXM 20 mg group (P = 0.303). Three (6.3%) patients in the DXM 40 mg group were diagnosed with DM compared to 7 (14.6%) patients in the DXM 20 mg group (P = 0.162). A total of 10 (20.8%) patients in the DXM 40 mg group had abnormal blood glucose vs 19 (39.6%) patients in the DXM 20 mg group (P = 0.033). The results of abnormal blood glucose after maintenance treatment were significantly different between the two groups. β-CTX levels higher than the reference value within 2 years after receiving maintenance treatment were found in 5 (10.4%) patients in the DXM 40 mg group compared to 12 (25%) patients in the DXM 20 mg group (P = 0.049). Five (10.4%) patients were diagnosed with osteoporosis through bone density testing more than two years after receiving maintenance treatment in the DXM 40 mg group vs 7 (14.6%) patients in the DXM 20 mg group (P = 0.487). Hypertension occurred in 4 (8.3%) patients in the DXM 40 mg group and 5 (10.4%) patients in the DXM 20 mg group (P = 0.677). Both the DXM 40 mg group and the DXM 20 mg group had high TGs in 7 (14.6%) patients (P = 0.933). Eight (16.7%) patients in the DXM 40 mg group had high TC compared to 9 (18.6%) patients in the DXM 20 mg group (P = 0.717). Three (6.3%) patients in the DXM 40 mg group were diagnosed with acne at the dermatological exam compared to 6 (12.5%) patients in the DXM 20 mg group (P = 0.267). Endoscopic examination revealed peptic ulcer lesions in 3 (6.3%) patients in the DXM 40 mg group compared to 4 (8.3%) patients in the DXM 20 mg group (P = 0.654). Three (6.3%) patients suffered from insomnia or had worsened episodes of insomnia compared to before clinical service after maintenance treatment for more than 6 mo in the DXM 40 mg group, compared to 11 (22.9%) patients with such symptoms in the DXM 20 mg group (P = 0.017) (Table 6).

DISCUSSION
While MM outcomes have significantly improved due to novel agents and combinations, MM remains an incurable disease[18]. This condition is characterized by periods of active progression that require systemic therapy dependent on biology as well as new diagnoses and ongoing treatment. MM treatment includes induction therapy, consolidation therapy, and maintenance therapy[19,20]. The aim of maintenance therapy is to extend the period of disease quiescence through continued treatment, thus improving PFS and OS[21]. Various maintenance treatments in NDMM have been discussed within the current guidelines and recommendations[22-27].
Many studies have reported improved PFS following lenalidomide alone maintenance vs placebo or observation after ASCT in patients with NDMM[28-30]. The Myeloma XI trial has also reported significant improvement in PFS and PFS2 by comparing the efficacy of lenalidomide maintenance vs observation in the nontransplant pathway[31,32]. Notably, the PFS benefit of lenalidomide maintenance was present regardless of the cytogenetic risk. These data demonstrated that outcomes were more deficient in high-risk patients[31]. Consequently, according to the 2020 mSMART guidelines, transplant-ineligible patients with low cytogenetic risk were advised lenalidomide for maintenance. Two trials showed a moderate PFS benefit by adding glucocorticoids to lenalidomide vs lenalidomide alone in TNE patients[33-35]. In the SWOG S0777 trial, all patients without transplant received Rd maintenance until PD, and a median PFS of 43 mo was achieved in those who initially received a VRD regimen[36]. In this clinical trial, Rd was used with lenalidomide plus 40 mg oral DXM once a day on days 1, 8, 15, and 22[36]. In the FIRST trial, patients without ASCT used Rd maintenance until PD showed that the PFS benefit at the prespecified PFS analysis was reaffirmed vs Rd for 18 cycles[37]. The EMN01 trial demonstrated that PFS from the start of maintenance was 22.2 mo with RP vs 18.6 mo with lenalidomide alone. Additionally, grade 3/4 neutropenia was reported less frequently in the RP group vs the lenalidomide alone group[35].
Effective and feasible maintenance therapy should have a convenient administration route for a prolonged period, emphasizing the tolerability and toxicity of maintenance therapy[13,38,39]. Several studies have specifically addressed the quality of life (QOL) in TNE patients undergoing maintenance therapy, reporting that it can improve QOL in the TNE population[40-42]. Considering the concern about the effects of hematological toxicity caused by lenalidomide, a number of clinical trials have reported that it is generally well tolerated, with the main side effects of hematologic toxicity, infection, and rare thrombotic events[41,43].
Based on past clinical activities, we discovered that some patients suffered serious adverse gastrointestinal reactions after the oral administration of 40 mg of DXM once every week. Consequently, we divided 40 mg of DXM administered once a day into 20 mg administered continuously over two days, after which we compared the efficacy and toxicity in the DXM 40 mg and 20 mg groups as maintenance treatment of MM for TNE patients in the standard-risk group. MM patients were evaluated according to the following parameters: (1) Efficacy: All patients received 8-10 cycles of chemotherapy and arrived at complete remission before the start of maintenance treatment. The median PFS for all patients was 37.25 (95%CI 24.98-39.52) mo in the DXM 40 mg group and 38.17 (95%CI 35.18-41.15) mo in the DXM 20 mg group (P = 0.171). The data revealed no significant difference in PFS between the two groups. The median overall survival (OS) time was 50.78 (95%CI 46.66-54.91) mo in the DXM 40 mg group compared to 51.69 (95%CI 47.31-56.07) mo in the DXM 20 mg group (P = 0.171). No difference was noted between the two groups in OS. Our results showed similar clinical efficacy in the DXM 40 mg and 20 mg groups as maintenance treatment of MM for TNE patients in the standard-risk group; and (2) Toxicity: We analyzed the nonhematological toxicity as determined by the following adverse gastrointestinal reactions: GTA, IFG, DM, β-CTX, osteoporosis, hypertension, TG, TC, acne, PU, and insomnia. Fourteen (29.2%) patients suffered from adverse gastrointestinal reactions after the oral administration of DXM tablets in the DXM 40 mg group compared to 6 (12.5%) patients with similar symptoms in the DXM 20 mg group. Accordingly, the DXM 40 mg group exhibited a higher incidence rate than the DXM 20 mg group with reference to adverse gastrointestinal reactions (P = 0.044). Three (6.3%) patients in the DXM 40 mg group had GTA compared to 5 (10.4%) patients in the DXM 20 mg group (P = 0.426). IFG was observed in 4 (8.3%) patients in the DXM 40 mg group and 7 (14.6%) patients in the DXM 20 mg group (P = 0.303). Three (6.3%) patients were diagnosed with DM in the DXM 40 mg group compared to 7 (14.6%) patients in the DXM 20 mg group (P = 0.162). These results showed no differences in the effect on blood glucose between the two groups. However, when GTA, IFG and DM were combined, they showed notable differences.
A total of 10 (20.8%) patients in the DXM 40 mg group had abnormal blood glucose compared to 19 (39.6%) patients in the DXM 20 mg group (P = 0.033). The results of abnormal blood glucose after maintenance treatment showed a significant difference between the two groups. A more frequent effect on blood glucose was observed in the DXM 20 mg group. β-CTX levels above the reference value within 2 years after receiving maintenance treatment were found in 5 (10.4%) patients in the DXM 40 mg group compared to 12 (25%) patients in the DXM 20 mg group (P = 0.049). The DXM 40 mg group had less bone than the DXM 20 mg group in the long term. There were no differences between the two groups related to hypertension, hyperlipidemia, acne, or peptic ulcer lesions in our observation. Three (6.3%) patients reported insomnia at their clinical follow-up after maintenance treatment lasting more than 6 mo in the DXM 40 mg group, while 11 (22.9%) patients experienced such symptoms in the DXM 20 mg group (P = 0.017). This suggested that the treatment approach used in the DXM 20 mg group had a stronger effect on sleep quality. The factors that influenced PFS were age (P < 0.01), ISS stage (P < 0.01), ALT (P = 0.004), AST (P = 0.001), LDH (P = 0.021), and treatment (P = 0.009), as determined by univariate Cox regression analysis. The results of the multivariate Cox regression revealed that age (P < 0.01), ISS stage (P = 0.007), and DM (P = 0.007) were associated with PFS. Previous studies have reported age and ISS stage as independent prognostic risk factors for PFS[44]. The diagnosis of DM within maintenance treatment time did not result as a disadvantageous factor for PFS; however, more cases are needed to support these results. According to the univariate Cox regression analysis, age (P < 0.01), ISS stage (P < 0.01), t(11;14) (P = 0.003), and IFG (P = 0.03) were not associated with OS. In the multivariate Cox regression, age (P < 0.01) and ISS stage (P = 0.007) were associated with OS, which was consistent with previous studies[44].
The present study has several limitations. First, only 17 patients were included with cytogenetic abnormalities. Second, our research was a single-center retrospective study. Third, the induction treatment was performed using VRD, PCD, and PD regimens. Different initial treatments and different cycles may influence the reliability of the results. Last, the sample size was relatively small. We do not know if different classifications could affect the clinical efficacy of the two treatments.
In conclusion, 40 mg of DXM administered once per day every week was equally efficient as 20 mg of DXM administered continuously for two days every week as maintenance treatment of MM for TNE patients in the standard-risk group. However, 40 mg of DXM administered once per day every week exhibited a higher incidence of adverse gastrointestinal reactions in the short term but lower nonhematological toxicity in the long term, including bone loss, abnormal blood glucose and insomnia. Lenalidomide plus DXM can be used for maintenance treatment for MM in the standard-risk group of TNE patients. The administration of 40 mg of DXM once per day every week may be safer and lead to a better quality of life than 20 mg of DXM administered continuously for two days every week.

CONCLUSION
Forty mg of DXM administered once per day every week was equally efficient as 20 mg of DXM administered continuously for two days every week as maintenance treatment of multiple myeloma for TNE patients in the standard-risk group. However, 40 mg of DXM administered once per day every week exhibited a higher incidence of adverse gastrointestinal reactions in the short term but lower nonhematological toxicity in the long term, including bone loss, abnormal blood glucose and insomnia. Lenalidomide plus DXM can be used for maintenance treatment for MM in the standard-risk group of TNE patients. The administration of 40 mg of DXM once per day every week may be safer and lead to a better quality of life than 20 mg of DXM administered continuously for two days every week.

ARTICLE HIGHLIGHTS
Research background
Myeloma (MM) is a plasma cell malignancy. MM treatment includes induction therapy, consolidation therapy, and maintenance therapy.

Research motivation
Consequently, we divided DXM 40mg administered once a day into 20 mg continuously administered over two days, after which we compared the efficacy and toxicity in DXM 40 mg and 20 mg group as maintenance.

Research objectives
Dexamethasone (DXM) combined with lenolidomide for maintenance treatment of multiple myeloma (MM) in standard-risk patients non-eligible for transplantation.

Research methods
DXM combined with lenolidomide for maintenance treatment into two groups. And comparsion with efficacy and toxicity.

Research results
Eefficience as maintenance treatment in standard-risk patients non-eligible for transplantation. However, DXM 40 mg once per day per week exhibited a higher incidence rate in adverse gastrointestinal reactions in short-term, but lower non-hematological toxicity in the long-term contained bone lost, abnormal of blood glucose and insomnia.

Research conclusions
Forty mg once per day every week may be safer and lead to a better quality of life.

Research perspectives
The data were analyzed by SPSS 24.0 software. Progression-free survival and overall survival were analyzed using Cox proportional hazard models.
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Figure Legends
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Figure 1 Extended progression-free survival and overall survival in the dexamethasone 40 mg group and dexamethasone 20 mg group. A: K-M curve analysis of accumulated progression-free survival (PFS). The median PFS for all patients was 37.25 (95%CI 24.98-39.52) mo in the dexamethasone (DXM) 40 mg group and 38.17 (95%CI 35.18-41.15) mo in the DXM 20 mg group (P = 0.171). The data revealed no significant difference in PFS between the two groups. The comparison of the PFS between the two groups was determined by the K-M curves and the log-rank test. P < 0.05 was considered a statistically significant difference; B: K-M curve analysis of accumulated overall survival (OS). The median survival time of OS was 50.78 (95%CI 46.66-54.91) mo in the DXM 40 mg group while 51.69 (95%CI 47.31-56.07) mo in the DXM 20 mg group (P = 0.171). No differences were noted between the two groups with regard to the OS. The comparison of the OS between the groups was determined by the K-M curves and the log-rank test. P < 0.05 was considered for significant differences.

Table 1 Baseline characteristics
	Parameters
	DXM 40 mg treatment (n = 48)
	DXM 20 mg treatment (n = 48)
	P value

	Age, yr
	69.0 ± 7.2
	70.0 ± 8.4
	0.646

	Gender (male/female)
	26/22
	30/18
	0.408

	DS stage
	0.544

	I
	1 (2%)
	1 (2%)
	

	II
	6 (12.5%)
	10 (20.8)
	

	III
	41 (85.5%)
	37 (77.2%)
	

	ISS stage
	0.791

	I
	8 (16.7%)
	10 (20.8)
	

	II
	22 (45.8%)
	19 (39.6%)
	

	III
	18 (38.5)
	19 (39.6%)
	

	CRP
	13 (27.1%)
	16 (33.3%)
	0.461

	HGB
	68.0 ± 13.4
	67.0 ± 14.7
	0.525

	Platelet
	13 (27.1%)
	11 (22.9%)
	0.637

	[bookmark: RANGE!A16]t(6;14)
	0
	2 (4.2%)
	0.093

	t(11;14)
	7 (14.6%)
	8 (16.7%)
	0.779

	ALT
	4 (8.3%)
	2 (4.2%)
	0.399

	AST
	7 (14.6%)
	6 (12.5%)
	0.765

	LDH
	9 (18.6%)
	10 (20.8)
	0.798

	Cr
	20 (41.7%)
	16 (33.3%)
	0.399

	UA
	17 (35.4)
	12 (25%)
	0.266

	Treatment
	0.147

	VRD
	38 (79.2%)
	40 (83.3%)
	

	PCD
	10 (20.8)
	6 (12.5%)
	

	PD
	0
	2 (4.2%)
	


VRD: Bortezomib, lenalidomide, and dexamethasone; VCD: Regimens, 16 patients received bortezomib, cyclophosphamide, and dexamethasone; CRP: Catabolite activator protein; HGB: Hemoglobin; UA: Urea nitrogen; Cr: Creatinine; LDH: Lactate dehydrogenase.

Table 2 Univariate Cox’s proportional hazard regression analysis of factors affecting progression-free survival
	Parameters
	P value
	HR
	95%CI

	
	
	
	Lower
	Higher

	DXM 40 mg vs 20 mg
	0.171
	0.649
	0.350
	1.205

	Age, yr
	0
	1.214
	1.150
	1.283

	Gender
	0.821
	0.930
	0.497
	1.740

	[bookmark: OLE_LINK25][bookmark: OLE_LINK26]Classification
	0.303
	0.336
	0.042
	2.678

	DS stage
	0.185
	1.701
	0.776
	3.726

	[bookmark: OLE_LINK28][bookmark: OLE_LINK27]ISS stage
	0
	2.850
	1.734
	4.682

	[bookmark: OLE_LINK36]Platelet
	0.363
	1.011
	0.998
	1.034

	[bookmark: OLE_LINK37]t(6;14)
	0.586
	0.048
	0
	2739.308

	[bookmark: OLE_LINK42][bookmark: OLE_LINK43]t(11;14)
	0.185
	0.598
	0.280
	1.278

	[bookmark: OLE_LINK34][bookmark: OLE_LINK33]CRP
	0.175
	1.010
	0.995
	1.025

	[bookmark: OLE_LINK35]HGB
	0.285
	0.992
	0.979
	1.006

	ALT
	0.004
	1.014
	1.005
	1.024

	AST
	0.001
	1.014
	1.006
	1.023

	ALB
	0.573
	1.010
	0.976
	1.044

	GLO
	0.702
	0.998
	0.985
	1.010

	A/G
	0.458
	0.872
	0.608
	1.251

	LDH
	0.021
	1.002
	1.000
	1.003

	Ca
	0.652
	0.982
	0.909
	1.062

	[bookmark: OLE_LINK47][bookmark: OLE_LINK48]P
	0.907
	0.980
	0.701
	1.37

	[bookmark: OLE_LINK32][bookmark: OLE_LINK29]M-protein
	0.982
	1.000
	0.996
	1.004

	[bookmark: OLE_LINK45][bookmark: OLE_LINK46]Cr
	0.325
	1.000
	1.000
	1.001

	UA
	0.169
	1.001
	1.000
	1.002

	Treatment
	0.009
	1.913
	1.173
	3.119

	GTA
	0.565
	0.707
	0.217
	2.300

	IFG
	0.134
	0.44
	0.151
	1.288

	DM
	0.034
	2.343
	1.068
	5.141

	Β-CTX
	0.874
	1.065
	0.487
	2.328

	Osteoporosis
	0.533
	1.301
	0.568
	2.980

	Hypertension
	0.668
	1.254
	0.445
	3.536

	TG
	0.716
	1.156
	0.529
	2.525

	TC
	0.812
	1.095
	0.518
	2.315

	Acne
	0.965
	0.977
	0.348
	2.746

	PU
	0.983
	0.988
	0.349
	2.799

	Insomnia
	0.949
	1.029
	0.427
	2.479


CRP: Catabolite activator protein; HGB: Hemoglobin; UA: Urea nitrogen; Cr: Creatinine; LDH: Lactate dehydrogenase; GTA: Glucose tolerance; IFG: Impaired fasting glucose; DM: Diabetes mellitus; β-CTX: β-crosslaps; TC: Total cholesterol; TG: Triglyceride; PU: Peptic ulce.

Table 3 Multivariate Cox’s proportional hazard regression analysis of factors affecting progression-free survival
	Parameters
	P value
	HR
	95% CI

	
	
	
	Lower
	Higher

	Age, yr
	0
	1.218
	1.140
	1.302

	ISS stage
	0.007
	2.256
	1.249
	4.076

	ALT
	0.057
	1.015
	1.000
	1.030

	AST
	0.240
	1.009
	0.994
	1.023

	LDH
	0.199
	1.001
	0.999
	1.004

	Treatment
	0.192
	1.482
	0.821
	2.672

	DM
	0.005
	3.458
	1.456
	8.213


LDH: Lactate dehydrogenase; DM: Diabetes mellitus.

Table 4 Univariate Cox’s proportional hazard regression analysis of factors affecting overall survival
	Parameters
	P value
	HR
	95% CI

	
	
	
	Lower
	Higher

	DXM 40 mg vs 20 mg
	0.171
	0.652
	0.353
	1.202

	Age, yr
	0.000
	1.178
	1.121
	1.238

	Gender
	0.602
	0.846
	0.451
	1.587

	Classification
	0.14
	0.211
	0.027
	1.665

	DS stage
	0.067
	2.271
	0.944
	5.462

	ISS stage
	0.000
	5.245
	3.041
	9.048

	Platelet
	0.417
	1.010
	0.987
	1.033

	t(6;14)
	0.489
	0.046
	0.000
	278.970

	t(11;14)
	0.003
	0.288
	0.128
	0.649

	CRP
	0.086
	1.013
	0.998
	1.027

	HGB
	0.050
	0.983
	0.967
	1.000

	ALT
	0.194
	1.007
	0.997
	1.017

	AST
	0.070
	1.008
	0.999
	1.016

	ALB
	0.940
	1.001
	0.971
	1.032

	GLO
	0.945
	1.000
	0.986
	1.013

	A/G
	0.911
	0.957
	0.668
	1.371

	LDH
	0.209
	1.001
	0.999
	1.003

	Ca
	0.906
	0.968
	0.564
	1.662

	P
	0.627
	0.919
	0.652
	1.293

	M-protein
	0.652
	0.998
	0.992
	1.005

	Cr
	0.623
	1.000
	0.999
	1.001

	UA
	0.375
	1.001
	0.999
	1.002

	Treatment
	0.173
	1.375
	0.869
	2.174

	GTA
	0.546
	0.694
	0.212
	2.271

	IFG
	0.030
	0.263
	0.078
	0.881

	DM
	0.203
	1.661
	0.760
	3.631

	β-CTX
	0.840
	1.088
	0.479
	2.474

	Osteoporosis
	0.703
	1.187
	0.492
	2.862

	Hypertension
	0.730
	1.201
	0.424
	3.404

	TG
	0.642
	0.823
	0.363
	1.869

	TC
	0.715
	0.866
	0.398
	1.881

	Acne
	0.995
	1.003
	0.354
	2.842

	PU
	0.686
	0.808
	0.286
	2.277

	Insomnia
	0.725
	1.159
	0.509
	2.637


CRP: Catabolite activator protein; HGB: Hemoglobin; UA: Urea nitrogen; Cr: Creatinine; LDH: Lactate dehydrogenase; GTA: Glucose tolerance; IFG: Impaired fasting glucose; DM: Diabetes mellitus; β-CTX: β-crosslaps; TC: Total cholesterol; TG: Triglyceride; PU: Peptic ulce.

Table 5 Multivariate Cox’s proportional hazard regression analysis of factors affecting overall survival
	Parameters
	P value
	HR
	95%CI

	
	
	
	Lower
	Higher

	Age, yr
	0
	1.107
	1.048
	1.170

	ISS stage
	0
	3.707
	1.798
	7.643

	t(11;14)
	0.055
	0.399
	0.156
	1.019

	IFG
	0.246
	0.482
	0.140
	1.655


IFG: Impaired fasting glucose.

Table 6 Comparison two groups with toxicity
	Toxicity
	DXM 40 mg group
	DXM 20 mg group
	P value

	Adverse gastrointestinal reactions
	14
	6
	0.044

	GTA
	3
	5
	0.426

	IFG
	4
	7
	0.303

	DM
	3
	7
	0.162

	GTA + TFG + DM
	10
	19
	0.033

	β-CTX
	5
	12
	0.049

	Osteoporosis
	5
	7
	0.487

	Hypertension
	4
	5
	0.677

	TG
	7
	7
	0.933

	TC
	8
	9
	0.717

	Acne
	3
	6
	0.267

	PU
	3
	4
	0.654

	insomnia
	3
	11
	0.017


GTA: Glucose tolerance abnormal; IFG: Impaired fasting glucose; DM: Diabetes mellitus; β-CTX: β-crosslaps; TG: Triacylglycerol; TC: Total cholesterol; PU: Peptiu ulcer.
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