
ecancer 2026, 20:2127; www.ecancer.org; DOI: https://doi.org/10.3332/ecancer.2026.2127� 1

Sh
or

t C
om

m
un

ic
ati

on

Clinical and laboratory characteristics and management in patients diagnosed 
with multiple myeloma: real-world cohort in a Peruvian referral clinic
Victor Rivera Francia1, Alejandro Leon Garrido-Lecca1, Virgilio E Failoc-Rojas1,2, Robert Villacorta1, Yesenia Huerta-Collado1,  
Carlos Carracedo1, Marco Villena-Lazo1 and Luis Casanova Marquez1

1ALIADA Centro  Oncológico, Lima 15036, Peru
2Universidad San Ignacio de Loyola, Lima 12175, Peru

Correspondence to: Virgilio E. Failoc-Rojas
Email: virgiliofr@gmail.com

ecancer 2026, 20:2127 
https://doi.org/10.3332/ecancer.2026.2127

Published: 20/05/2026
Received: 20/08/2025

Publication costs for this article were supported by 
ecancer (UK Charity number 1176307).

Copyright: © the authors; licensee 
ecancermedicalscience. This is an Open Access 
article distributed under the terms of the 
Creative Commons Attribution License (http://
creativecommons.org/licenses/by/4.0), which 
permits unrestricted use, distribution, and 
reproduction in any medium, provided the original 
work is properly cited.

Abstract

Background: Multiple myeloma (MM) is a malignant proliferation of clonal plasma cells 
causing bone lesions, renal impairment, anemia and hypercalcemia. Real-world data on 
the clinical characteristics, treatment patterns and outcomes of patients with MM in Latin 
America, particularly in Peru, remain scarce. This study aimed to describe the clinical and 
laboratory features, characteristics, treatment and 5-year survival of MM patients in a 
Peruvian referral clinic.

Methods: We conducted a retrospective cohort study including adult patients diagnosed 
with MM (ICD-10 C90.0) between 2016 and 2020, identified from institutional clinical 
records. Demographic, clinical, laboratory and treatment data were collected. Overall sur-
vival was estimated using Kaplan–Meier.

Results: Among transplant recipients, women predominated (52.2%), whereas men 
predominated in the total cohort (52.4%). The mean age was 55.5 years for transplant 
patients and 60.6 for all patients. Eastern Cooperative Oncology Group (ECOG) 1 was 
most common (52.2%) and stage III was frequent (48.9% transplant; 47.3% overall). Ver-
tebral lesions were predominant (69.6% transplant; 65.5% overall). Bortezomib-lenalid-
omide-dexamethasone (VRd) was the main first-line regimen (69.6% and 68.3%, respec-
tively). Five-year survival was 87.9% for transplant recipients and 64.8% overall.

Conclusion: MM patients commonly presented with advanced stage, vertebral lesions, 
ECOG 1 and received VRd; transplant recipients achieved excellent survival.

Keywords: autologous cell transplantation, multiple myeloma, Peru, survival

Introduction

Multiple myeloma (MM) is a malignant neoplasm characterised by the proliferation 
of clonal plasma cells within the bone marrow. This abnormal expansion leads to the 
excessive production of monoclonal (M) immunoglobulins, resulting in a range of clinical 
manifestations, including osteolytic bone lesions, anemia, hypercalcemia and impair renal 
function [1]. The etiology of MM is multifactorial, with advance age, genetic predisposi-
tion and environmental factors, such as obesity, being the most significant risk factors [2]. 
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Although MM accounts for only 1% of malignancies; it is the second most common hematologic cancer after lymphoma [1, 2]. Globally, over 
140,000 new cases are diagnosed annually, highlighting its growing incidence [3]. In Peru, the most recent epidemiological registry, reported 
by the National Institute of Neoplastic Diseases estimated an incidence of 1.2 cases per 100,000 invidividuals [4]. 

Diagnosis of MM relies on the detection of M proteins in biological fluids, assessed through serum protein electrophoresis, serum immuno-
fixation and free light chain assay. The presence of M protein is defined as serum levels ≥1 g/dL or urine levels ≥200 mg/dL in urine [5, 6].

Advances in treatment have significantly improved survival rates, with therapeutic strategies tailored to patient-specific factors such as age, 
comorbidities and genetic markers. Standard therapies include chemotherapy, proteasome inhibitors, immunomodulatory agents and autolo-
gous stem cell transplantation. Additionally, novel immunotherapies, such as M antibodies targeting PD-1 and PD-L1, have been developed 
to enhance immune-mediated tumour suppression [7]. 

Prognostic factors in MM include age, disease stage at diagnosis, cytogenetic abnormalities and response to initial therapy. Notably, patients 
older than 50 years exhibit significantly reduced median survival compared to younger individuals [8, 9].

The Peruvian population may have an impact on MM biology and treatment response. Furthermore, treatment availability and access to 
healthcare may vary between Peru and other countries, potentially influencing patient outcomes. Furthermore, identifying risk factors spe-
cific to the Peruvian population could help to develop better MM prevention and management strategies. Investigating MM in this specific 
demographic is crucial to optimising management strategies, improving patient outcomes and enhancing the overall quality of life for affected 
individuals. In addition, we explored differences in clinical characteristics, treatment patterns and survival outcomes between patients who 
underwent autologous stem cell transplantation and those who did not.

Materials and methods

Study design

This retrospective, real-world cohort study assessed the 5-year overall survival (OS) of patients diagnosed with MM who attended Aliada 
Clinic, a referral oncology center in Lima, Peru, between 2016 and 2020. Comparative analyses were performed between patients who 
underwent autologous stem cell transplantation and those who did not.

Population and sample

The study population included adult patients (≥18 years) diagnosed with MM based on the International Myeloma Working Group crite-
ria [10]. Eligible patients had received first-line regimens with bortezomib-lenalidomide-dexamethasone (VRd) or bortezomib-thalidomide-
dexamethasone (VTD). 

Patients with a diagnosis of another hematologic malignancy, M gammopathy of uncertain significance, solitary plasmacytoma or other MM 
differential were excluded from the study. Additionally, pregnant or lactating women were excluded from participation. Patients with insuf-
ficient data for the study variables of interest were also excluded.

Procedures

Patients diagnosed with MM were identified through medical records coded under ICD-10 C90.0. Data were collected retrospectively over 
a 5-year follow-up period. 
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Instrument and variables

The data for the study were gathered using a form, which inquired about epidemiologic (age (<60 years or ≥ 60 years) and sex) and clinical-
oncologic parameters, variables (stage at diagnosis (0–2) and bone lesion area (spine, ribs, skull and so on)). The data collection form also 
inquired about long bone epiphysis, hemoglobin (anemic and non-anemic), albumin (low, normal and high), globulin (low, normal and high), 
lactate dehydrogenase ((LDH); altered and non-altered) and B2 microglobulin as well as the predominant immunoglobulin A (IgA), G (IgG) and 
M (IgM), the International Staging System (ISS) (I–III), creatinine on admission and the negative predictive value (NPV) assessed at diagnosis 
or during treatment. Functional status was assessed using the Eastern Cooperative Oncology Group (ECOG) performance status scale (0 to 
4 on admission). 

Therapeutic data included first-line regimen (VRd or VTD). The variables included the number of first-line cycles, whether progression to 
first-line therapy was observed (yes/no), the second-line therapy used (daratumumab or other), the patient’s status at the time of data collec-
tion (alive or dead) and the OS in years.

Statistical analysis

Data were initially recorded in Microsoft Excel® spreadsheet and subsequently analysed using the statistical program STATA v19.0 (Stata-
Corp, TX, USA).

Descriptive statistics were presented as frequencies and percentages (categorical variables) or measures of central tendency and dispersion 
(continuous variables). Associations between categorical variables and outcomes (OS or disease progression) were evaluated using the chi-
squared test or Fisher’s exact test as appropriate. Continuous variables were compared using t-tests or Mann–Whitney U tests based on 
normality assessments.

OS was estimated using the Kaplan–Meier method, and survival curves were compared using the log-rank test. Cox proportional hazards 
regression models were used to estimate crude and adjusted hazard ratios (HRs) with 95% confidence intervals (CIs) for mortality and disease 
progression.

Prior to multivariable analysis, we assessed collinearity between independent variables using the variance inflation factor (VIF). Variables 
with high collinearity (VIF >10) were excluded from the adjusted models to ensure model stability and interpretability. The final multivariable 
model was selected based on clinical relevance and statistical significance in univariable analyses.

The proportional hazards assumption was evaluated using Schoenfeld residuals and log–log survival plots. Model adequacy and fit were veri-
fied through visual inspection of Cox-Snell residuals. Statistical significance was set at a p-value <0.05.

Figures in Kaplan-Meier survival curves for OS and stratified by transplantation status were generated to support interpretation of the 
results. 

Ethical aspects

The study underwent a rigorous ethical review by the Ethics Committee of Clinica Aliada, Peru and subsequently approved with ethical 
number ACO-2022-04CEI. Throughout the study, the ethical principles outlined in the Declaration of Helsinki were adhered to. Informed 
consent was obtained from adult participants. The principle of anonymity was upheld throughout the study, with participants registered 
using randomly generated codes. Moreover, only data collected for research purposes were used.

Results

A total of 84 medical records were reviewed, of which 77 patients met the inclusion criteria. Among them, 42 (54.5%) underwent autologous 
bone marrow transplantation.
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The sex-based distribution revealed that the transplanted patients showed a slight female predominance, with 52.4% of women and 47.6% 
of men. This trend was reversed among the non-transplanted patients, where 60.0% were men and 40.0% were women. The mean age of the 
transplanted group was 55.6 years (SD = 7.4), significantly lower than the non-transplanted group, which had a mean age of 67.0 years (SD 
= 10.1). Overall, 48.1% of patients were younger than 60 years, with the majority of these (66.7%) undergoing transplantation. 

Regarding functional status at diagnosis, most patients had an ECOG performance status of 1 (50.0% in the transplanted group and 51.4% 
in the non-transplanted group), followed by ECOG 2 and 0. Clinical stage at diagnosis showed a predominance of ISS stage I (64.3% of trans-
planted and 62.9% of non-transplanted patients), followed by stage II. Bone lesions were most frequently located in the vertebral column 
(69.0% among transplanted patients and 57.1% among non-transplanted).

Baseline laboratory parameters were generally comparable between groups. Baseline hemoglobin <12 g/dL was present in 45.2% of trans-
planted and 45.7% of non-transplanted patients. Low serum albumin (<3.5 g/dL) was more frequent in non-transplanted patients (25.7% 
versus 9.5%). Conversely, normal serum albumin (≥3.5–5.5 g/dL) was more common in the transplant group (90.5% versus 74.3%). A globulin 
level <2.5 g/dL was observed in 17.1% of non-transplanted patients and 14.3% of transplanted patients. LDH levels ≥240 U/L were found in 
33.3% of the transplant group and 28.6% of non-transplanted patients.

In terms of treatment, the most common first-line regimen was VRd, used in 78.6% of transplant recipients and 72.7% of non-transplant 
patients. VTD was used in 21.4% and 27.3%, respectively. Following first-line treatment, 80.0% of transplant patients and 73.1% of non-
transplanted patients experienced disease progression. At the 5-year mark, survival was notably higher among the transplant group (92.9%) 
compared to non-transplanted patients (62.9%). The median OS was 56.4 months in the transplant group and 47.4 months in the non-
transplant group (Table 1).

When stratifying by clinical and laboratory characteristics, no significant differences in progression rates were observed by sex, ECOG or 
bone lesion location (Table 2). However, age showed a significant association with both progression and mortality. Patients aged ≥60 years 
had a significantly higher mean age among those who died (66.98 versus 58.99 years, p = 0.005). Additionally, patients with ECOG 2 at diag-
nosis had a higher mortality rate (52.9%) compared to those with ECOG 0 (5.9%, p = 0.042).

Creatinine levels at diagnosis were significantly higher in non-survivors (1.41 versus 0.88 mg/dL, p = 0.006), although not in multivariate 
analysis. No significant differences in survival were observed by ISS stage or baseline hemoglobin, albumin, LDH or immunoglobulin subtype. 
However, transplantation status showed a significant association with survival. Mortality at 5 years was 7.1% in the transplant group versus 
37.1% in the non-transplant group (p = 0.018), Table 2.

The distribution of first-line therapies based on clinical conditions of the transplant candidate, transplanted and ineligible patients followed 
a similar pattern, with VRd having a higher prevalence, followed by VTD. The majority of the transplanted patients received daratumumab as 
second-line treatment, which was also observed in patients who were ineligible for transplantation (Figure 1).

In the crude analysis, patients aged 60 years or older showed a higher risk of mortality compared to those under 60 (HR = 2.57; 95% CI: 
0.92–7.17; p = 0.072), although this association did not reach statistical significance and was not included in the adjusted model. Male sex 
was associated with an increased risk of death in the adjusted analysis (HRa = 3.07; 95% CI: 1.20–7.84; p = 0.019), despite the crude HR not 
being significant (HR = 1.83; p = 0.225), suggesting a potential confounding effect of other variables.

Regarding functional status at diagnosis, patients with ECOG scores of 2 had a markedly increased mortality risk compared to those with 
ECOG 0, both in the crude (HR = 6.96; 95% CI: 0.87–55.83; p = 0.068) and adjusted models (HRa = 7.21; 95% CI: 0.82–32.01; p = 0.074), 
although results remained borderline significant.

Laboratory values showed a protective trend for higher serum albumin and globulin levels. Patients with albumin ≥3.5 g/dL had a lower 
crude risk of death (HR = 0.41; 95% CI: 0.15–1.17; p = 0.097), though this was not confirmed in the adjusted model. Similarly, globulin levels 
between 2.5 and 5.5 g/dL were associated with a lower mortality risk compared to <2.5 g/dL in both the crude (HR = 0.37; 95% CI: 0.14–
1.05; p = 0.061) and adjusted models (HRa = 0.38; 95% CI: 0.10–1.44; p = 0.156). A globulin level ≥5.5 g/dL also showed a strong protective 
trend in the adjusted analysis (HRa = 0.18; 95% CI: 0.03–1.03; p = 0.054), approaching statistical significance. No significant associations 
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Table 1. General and laboratory characteristics and treatment in patients with MM visiting a Peruvian oncology clinic.

Characteristic Non-transplant patients (n = 35; 45.5%) Transplant patients (n = 42; 54.5%) Total patients (n = 77; 100%)

Sex

 Female 14 (40.0%) 22 (52.4%) 36 (46.8%)

 Male 21 (60.0%) 20 (47.6%) 41 (53.2%)

 Age (years) 66.97 (10.1) 55.58 (7.4) 60.76 (10.4)

Age (categorized)

 <60 years 9 (25.7%) 28 (66.7%) 37 (48.1%)

 ≥60 years 26 (74.3%) 14 (33.3%) 40 (51.9%)

ECOG (debut)

 0 6 (17.1%) 9 (21.4%) 15 (19.5%)

 1 18 (51.4%) 21 (50.0%) 39 (50.6%)

 2 11 (31.4%) 12 (28.6%) 23 (29.9%)

Bone lesion zone

 Vertebral column 20 (57.1%) 29 (69.0%) 49 (63.6%)

 Ribs 2 (5.7%) 4 (9.5%) 6 (7.8%)

 Cranium 3 (8.6%) 3 (7.1%) 6 (7.8%)

 Epiphyses of long bones 2 (5.7%) 4 (9.5%) 6 (7.8%)

 Pelvis 7 (20.0%) 2 (4.8%) 9 (11.7%)

Basal hemoglobin (g/dL)

 <12 16 (45.7%) 19 (45.2%) 35 (45.5%)

 ≥12–15 19 (54.3%) 23 (54.8%) 42 (54.5%)

Basal albumin (g/dL)

 <3.5 9 (25.7%) 4 (9.5%) 13 (16.9%)

 ≥3.5–5.5 26 (74.3%) 38 (90.5%) 64 (83.1%)

Basal globulin (g/dL)

 <2.5 6 (17.1%) 6 (14.3%) 12 (15.6%)

 2.5–5.5 21 (60.0%) 31 (73.8%) 52 (67.5%)

 ≥5.5 8 (22.9%) 5 (11.9%) 13 (16.9%)

LDH basal (U/L)

 <240 25 (71.4%) 28 (66.7%) 53 (68.8%)

 ≥240–400 10 (28.6%) 14 (33.3%) 24 (31.2%)

B2 basal microglobulin (mg/L)

 0.8–3.5 22 (62.9%) 28 (66.7%) 50 (64.9%)

 3.5–9 13 (37.1%) 14 (33.3%) 27 (35.1%)

Predominant immunoglobulin

 IgA 3 (10.7%) 8 (25.0%) 11 (18.3%)

 IgG 25 (89.3%) 20 (62.5%) 45 (75.0%)

 IgM 0 (0.0%) 4 (12.5%) 4 (6.7%)

(Continued)
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were observed for mortality with ISS stage, LDH, hemoglobin or β2-microglobulin levels. Similarly, no difference was noted between first-line 
regimens (VTD versus VRd) in either model.

Importantly, undergoing autologous bone marrow transplantation was independently associated with a significantly reduced risk of mortality 
(HRa = 0.30; 95% CI: 0.11–0.82; p = 0.019), confirming its role as a favorable prognostic factor at 5 years.

Kaplan–Meier analysis revealed stable survival curves during the first 24 months, with a pronounced decline after 36 months. Transplanted 
patients showed significantly better survival than non-transplanted patients (Figure 2).

The survival curve remained stable for the first 24 months; however, a significant decline was observed after 36 months. Survival rates were 
significantly different between patients who received transplants and those who did not (Figure 2). Five-year survival was 87.9% for trans-
plant recipients and 64.8% overall.

Discussion

In this study, we found that at the 5-year follow-up, 87.9% transplant patients were alive, whereas 22.6% of the overall population had died. 
This finding emphasises the potential efficacy of transplantation in improving long-term survival outcomes, which is consistent with previous 
research demonstrating the superiority of autologous hematopoietic stem cell transplantation in terms of progression-free survival and OS 
when compared with non-transplantation treatments [11].

In the study, the majority of the patients were of advanced age (≥60 years) and had stage III myeloma, indicating advanced disease. The pres-
ence of a spinal lesion is consistent with the previous research that identified the spine as one of the most common sites of bone lesions in 
patients with MM, contributing to the significant morbidity observed in these patients [12].

Table 1. General and laboratory characteristics and treatment in patients with MM visiting a Peruvian oncology clinic.

ISS

 1 22 (62.9% 27 (64.3%) 49 (63.6%)

 2 10 (28.6%) 14 (33.3%) 24 (31.2%)

 3 3 (8.6%) 1 (2.4%) 4 (5.2%)

 Creatine at admission 0.87 (0.2) 1.05 (0.6) 0.95 (0.5)

 NPV 17.45 (33.7) 59.13 (184.1) 38.29 (132.7)

First-line treatment

 VRd 24 (72.7%) 33 (78.6%) 57 (76.0%)

 VTD 9 (27.3%) 9 (21.4%) 18 (24.0%)

Response to first treatment

 Response 7 (26.9%) 8 (20.0%) 15 (22.7%)

 Progression 19 (73.1%) 32 (80.0%) 51 (77.3%)

Deceased (5 years)

 Alive 22 (62.9%) 39 (92.9%) 61 (79.2%)

 Died 13 (37.1%) 3 (7.1%) 16 (20.8%)

 Median survival (months) 47.4 (19.2) 56.4 (7.4) 52.4 (14.5)

ECOG, Eastern Cooperative Oncology Group; ISS, International Staging System; LDH, lactate dehydrogenase; NPV, negative predictive value

(Continued)
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Table 2. Disease progression and OS at 5 years in patients with MM visiting a Peruvian oncology clinic.

  Progression at first treatment OS at 5 years

Characteristic No Yes p value Survived Died p value

Sex

 Female 6 (40.0%) 25 (49.0%) 0.538 30 (50.0%) 6 (35.3%) 0.283

 Male 9 (60.0%) 26 (51.0%) 30 (50.0%) 11 (64.7%)

Age (categorized)

 <60 years 5 (33.3%) 28 (54.9%) 0.142 32 (53.3%) 5 (29.4%) 0.081

 ≥60 years 10 (66.7%) 23 (45.1%) 28 (46.7%) 12 (70.6%)

 Age (years) 65.82 (12.1) 58.89 (9.6) 0.016 58.99 (9.6) 66.98 (11.0) 0.005

ECOG (debut)

 0 2 (13.3%) 11 (21.6%) 0.753 14 (23.3%) 1 (5.9%) 0.042

 1 8 (53.3%) 23 (45.1%) 32 (53.3%) 7 (41.2%)

 2 5 (33.3%) 17 (33.3%) 14 (23.3%) 9 (52.9%)

Bone lesion zone

 Vertebral column 9 (60.0%) 33 (64.7%) 0.816 37 (61.7%) 12 (70.6%) 0.667

 Ribs 2 (13.3%) 4 (7.8%) 6 (10.0%) 0 (0.0%)

 Cranium 1 (6.7%) 4 (7.8%) 5 (8.3%) 1 (5.9%)

 Epiphyses of long bones 2 (13.3%) 3 (5.9%) 4 (6.7%) 2 (11.8%)

 Pelvis 1 (6.7%) 6 (11.8%) 7 (11.7%) 2 (11.8%)

Basal hemoglobin (g/dL)

 <12 6 (40.0%) 27 (52.9%) 0.378 27 (45.0%) 8 (47.1%) 0.880

 ≥12–15 9 (60.0%) 24 (47.1%) 33 (55.0%) 9 (52.9%)

Basal albumin (g/dL)

 <3.5 3 (20.0%) 6 (11.8%) 0.414 8 (13.3%) 5 (29.4%) 0.118

 ≥3.5–5.5 12 (80.0%) 45 (88.2%) 52 (86.7%) 12 (70.6%)

Basal globulin (g/dL)

 <2.5 3 (20.0%) 9 (17.6%) 0.581 7 (11.7%) 5 (29.4%) 0.196

 2.5–5.5 11 (73.3%) 33 (64.7%) 42 (70.0%) 10 (58.8%)

 ≥5.5 1 (6.7%) 9 (17.6%) 11 (18.3%) 2 (11.8%)

LDH basal (U/L)

 <240 8 (53.3%) 39 (76.5%) 0.082 43 (71.7%) 10 (58.8%) 0.313

 ≥240–400 7 (46.7%) 12 (23.5%) 17 (28.3%) 7 (41.2%)

B2 basal microglobulin (mg/L)

 0.8–3.5 7 (46.7%) 33 (64.7%) 0.209 42 (70.0%) 8 (47.1%) 0.080

 3.5–9 8 (53.3%) 18 (35.3%) 18 (30.0%) 9 (52.9%)

(Continued)
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The most common immunoglobulin in our sample was IgG, which is consistent with data showing that approximatel 75% of patients with 
MM have IgG myeloma [13]. Furthermore, the fact that ISS I was the most common in our study population suggests that, despite advanced 
age and stage-related complications, a large proportion of patients had a lower risk profile at diagnosis. This could have a positive impact on 
their treatment outcomes.

The VRd regimen is an effective first-line treatment for MM. In a study conducted by Durie et al [14] VRd was found to significantly improve 
progression-free survival and OS when compared with regimens lacking proteasome inhibitors or immunomodulators. The SWOG S0777 
study, which compared VRd with lenalidomide and dexamethasone in previously untreated patients, found that VRd had a median progres-
sion-free survival of 43 versus 30 months for lenalidomide and dexamethasone. In addition, the OS was improved (73% versus 64% at 4 
years) [15].

Furthermore, the VTD regimen has proven effective as an induction therapy. Moreau et al [16] found that VTD is associated with a high 
complete response rate before transplantation, with overall response rates approaching 90%. Although this regimen is less common than 
VRd in some countries due to the neurologic toxicity associated with thalidomide, it is still a variable option, particularly when lenalidomide 
is unavailable or less preferred due to safety or cost concerns.

Although both regimens are effective, the choice between VRd and VTD may be influenced by the patient’s tolerance for the specific drugs, 
the profiles of associated side effects and the availability of the agents. VRd is frequently the preferred option due to its superior comparative 
efficacy and safety profile, particularly the lower incidence of peripheral neuropathy when compared with regimens containing thalidomide. 
However, in cases where lenalidomide is prohibitively expensive or unavailable, VTD remains a viable option.

Table 2. Disease progression and OS at 5 years in patients with MM visiting a Peruvian oncology clinic.

Predominant immunoglobulin

 IgA 2 (25.0%) 7 (16.3%) 0.653 8 (16.7%) 3 (25.0%) 0.754

 IgG 6 (75.0%) 33 (76.7%) 37 (77.1%) 8 (66.7%)

 IgM 0 (0.0%) 3 (7.0%) 3 (6.2%) 1 (8.3%)

ISS

 1 7 (46.7%) 33 (64.7%) 0.160 41 (68.3%) 8 (47.1%) 0.255

 2 8 (53.3%) 15 (29.4%) 16 (26.7%) 8 (47.1%)

 3 0 (0.0%) 3 (5.9%) 3 (5.0%) 1 (5.8%)

 Creatine at admission 1.41 (0.9) 0.88 (0.4) 0.006 0.99 (0.5) 0.83 (0.2) 0.319

 NPV 19.40 (34.4) 50.69 (160.8) 0.590 41.19 (147.7) 26.97 (38.8) 0.755

First-line treatment

 VRd 9 (60.0%) 42 (82.4%) 0.069 45 (77.6%) 12 (70.6%) 0.552

 VTD 6 (40.0%) 9 (17.6%) 13 (22.4%) 5 (29.4%)

Transplante

 Non-transplant 7 (46.7%) 19 (37.3%) 0.512 23 (38.3%) 12 (70.6%) 0.018

 Transplant patients 8 (53.3%) 32 (62.7%) 37 (61.7%) 5 (29.4%)

ECOG, Eastern Cooperative Oncology Group; ISS, International Staging System; LDH, lactate dehydrogenase; N.A., not applicable

(Continued)
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a b

c d

Figure 1. Distribution based on the condition of the population with MM in an oncology clinic in Peru. Based on their condition: (a): distribution of  
patients who received first-line drugs; (b): patients who progressed to first-line treatment condition; (c): second-line treatment (use of daratumumab) and 
(d): patients who died (within 5 years).

Our findings revealed a relationship between baseline albumin and globulin levels and disease progression, indicating that these biomarkers 
may serve as useful indicators for assessing disease progression and categorising patients into risk groups. Although there were no statisti-
cally significant differences in 5-year mortality, this is most likely due to the study’s small sample size. This parameter is associated with a 
poorer prognosis and lower survival rates according to findings from a similar Colombian study [17]. Albumin and globulin are markers that 
are available in Peruvian laboratories and hospitals. Therefore, further investigation of these markers as predictive markers in larger cohorts 
is warranted.

Our findings revealed a statistically marginal relationship between altered baseline LDH levels and disease progression or 5-year survival. 
However, Lu et al [18] and Fan [19] demonstrated that altered LDH was a risk factor associated with lower median survival in MM patients. 
It should be noted that these studies involved different populations, such as the one conducted by Lu et al [18], patients who had under-
gone hematopoietic stem cell transplantation or who had a concomitant systemic cardiac, pulmonary or renal decompensated disorder were 
excluded from the study [19]. Our study, however, did not take these exclusion criteria into account. 

The findings of this study should be interpreted considering several limitations. First, the retrospective design may be subject to selection 
bias and limits the ability to establish casual associations. Second, the relatively small sample size and single-center setting may restrict the 
generalisability of the results to other populations. Third, heterogeneity in treatment regimens prior to and during the study period, as well 
as incomplete availability of cytogenetic and molecular risk data, could have influenced survival outcomes. Additionally, the low number of 
mortality events may have reduced the statistical power to detect significant differences between groups. Despite these limitations, our 
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study provides valuable real-world data on the clinical characteristics, management and outcomes of patients with MM in a Peruvian referral 
center.

This study has important implications for public health in Peru and other low- and middle-income countries. In these settings, the use of 
novel agents such as daratumumab is often limited due to high costs and restricted access through public or private insurance systems. 
Consequently, most patients begin treatment with VRd or VTD regimens, which, although effective, may not offer the same survival benefits 
as those incorporating M antibodies. By demonstrating the substantial mortality reduction associated with autologous transplantation, this 
study underscores the need to prioritise timely referral and access to transplant services as a cost-effective strategy to improve outcomes in 
resource-constrained health systems.

Figure 2. Estimated OS of the MM population in a Peruvian oncology clinic. (a): OS of patients with MM. (b): OS according to receipt of autologous HSCT 
transplantation.
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Table  3. Association of characteristics and OS at 5 years in patients with MM visiting a Peruvian oncology clinic.

Mortality at 5 years Mortality at 5 years

HRc 95% CI p value HRa 95% CI p value

Age (years)

 <60 Ref.

 ≥60 2.57 0.92–7.17 0.072 N.A.

Sex

 Female Ref. Ref.

 Male 1.83 0.69–4.89 0.225 3.07 1.20–7.84 0.019

ECOG (debut)

 0 Ref. Ref.

 1 3.01 0.36–25.01 0.308 3.80 0.49–29.71 0.204

 2 6.96 0.87–55.83 0.068 7.21 0.82–32.01 0.074

Basal hemoglobin (g/dL)

 <12 Ref. Ref.

 ≥12–15 0.93 0.36–2.40 0.885 2.83 0.57–14.02 0.204

Basal albumin (g/dL)

 <3.5 Ref. Ref.

 ≥3.5–5.5 0.41 0.15–1.17 0.097 0.84 0.08–8.71 0.884

Basal globuline (g/dL)

 < 2.5 Ref. Ref.

 2.5–5.5 0.37 0.14–1.05 0.061 0.38 0.10–1.44 0.156

 ≥5.5 0.32 0.56–1.78 0.193 0.18 0.03–1.03 0.054

Albumin/Globulin ratio

 Low (<1) Ref.

 Normal (≥1) 1.01 0.40–2.61 0.985 N.A.

LDH basal (U/L)

 <240 Ref. Ref.

 ≥240–400 1.56 0.60–4.06 0.361 1.38 0.52–3.65 0.521

B2 basal microglobulina (mg/L)

 0.8–3.5 Ref. Ref.

 3.5–9 2.36 0.92–6.07 0.076 2.65 0.67–10.39 0.163

ISS

 1 Ref.

 2 2.35 0.89–6.27 0.087 N.A.

 3 1.46 0.21–9.91 0.701

First-line treatment

 VRd Ref. Ref.

(Continued)
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Table  3. Association of characteristics and OS at 5 years in patients with MM visiting a Peruvian oncology clinic.

 VTD 1.29 0.47–3.54 0.624 1.15 0.29–4.62 0.844

Transplante

 Non-transplant Ref. Ref.

 Transplant patients 0.29 0.10–0.79 0.016 0.30 0.11– 0.82 0.019

ECOG, Eastern Cooperative Oncology Group; HRa, hazard ratio adjusted; HRc, hazard ratio crude; ISS, International Staging System; LDH, 
lactate dehydrogenase; N.A., not applicable. Ref: Grupe reference

Conclusion

In conclusion, the most common characteristics of the patients evaluated were female sex, advanced stage of diagnosis (III), location of bone 
lesion in the spine, ECOG performance status 1, ISS 1, first-line treatment VRd and second-line treatment daratumumab. Within 5 years, 
20.8% of the overall population had passed away. Baseline globulin levels, and ECOG 0, may be used as prognostic markers, and transplanta-
tion has been shown to reduce 5-year mortality. 
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