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Héctor A. Vaquera-Alfaro a, Alejandra De Las Fuentes-Cepeda a, Luisa C. Campos-González a,  
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David Gómez-Almaguer a, Perla R. Colunga-Pedraza a,*

a Servicio de Hematología, Hospital Universitario “Dr. José Eleuterio González” UANL, Monterrey, Mexico
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A B S T R A C T

Introduction: Older adults with cancer face unique challenges in disease management. Limited awareness among 
health professionals of their specific needs, combined with variable resources across institutions, can negatively 
impact outcomes and quality of life. This study aimed to assess the human, infrastructural, and educational 
resources for managing hematological malignancies in older adults in Latin America, to inform future efforts 
tailored to the region's specific needs.
Materials and Methods: A cross-sectional survey-based study was conducted among hematologists practicing in 
Latin America. Participants responded on behalf of their institution, with one response included per center. The 
survey was distributed through the official networks of the Grupo de Estudio Latinoamericano de Linfoproliferativos 
(GELL). The questionnaire assessed center-level data covering workforce and infrastructure, clinical practices, 
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research activity, supportive care, and future priorities in the management of patients aged ≥65 years with 
hematological malignancies. Data were analyzed descriptively.
Results: A total of 73 centers from 16 countries completed the survey. Only 27% (n = 20) had dedicated clinics for 
older adults. While 59% (n = 43) had access to geriatricians, only 8% had geriatric hematology/oncology spe
cialists available. Formal training programs were available in only 9.6% (n = 7) of centers. Of the centers with 
geriatricians available, 58% (n = 25) referred patients based on age, while only 2.3% used geriatric assessment 
results. The Clinical Frailty Scale was the most common geriatric assessment tool among non-transplant patients 
(53%, n = 39) and transplant candidates (73%, n = 24). Among transplant centers, 48% (n = 16) maintained 
strict age limits for eligibility. Adapted treatment protocols were implemented in 53% (n = 39) of centers overall 
but were significantly less common in public institutions (38% vs. 70–71% in private/academic, p = 0.025). 
Among research-active centers, 36% (n = 16) never enrolled older adults in clinical trials. Early palliative care 
was available in only 23% (n = 17) of centers. Establishing dedicated clinics or multidisciplinary teams was 
identified as the highest priority for improving care (47%, n = 34).
Discussion: Critical gaps in geriatric hematologic oncology capacity were evident across the trained workforce, 
infrastructure, and tailored care models. These findings suggest that resource-adapted strategies are needed to 
build local expertise and improve the integration of geriatric principles into the management of older adults with 
hematological malignancies.

1. Introduction

Population aging represents one of the most pressing issues for global 
cancer care, particularly in low-and middle-income countries. Latin 
America (LATAM) is at the forefront of this transition, with the pro
portion of adults aged ≥65 years projected to nearly double by 2050, 
contributing to the increasing burden of hematological malignancies 
[1,2]. Older adults with these diseases face unique challenges, including 
the physiological decline in organ function, a higher prevalence of 
comorbidities, and a close relationship between frailty and poor out
comes. Taken together, these elements increase the risk of adverse 
events and negatively impact quality of life. Additionally, the histori
cally low recruitment of older adults in clinical trials persists, limiting 
physicians' ability to deliver evidence-based care for this patient popu
lation [3,4]. Recognizing this global challenge, the International Society 
of Geriatric Oncology (SIOG) has issued recommendations and strategic 
initiatives aimed at improving outcomes for older patients [5].However, 
the readiness of each region to implement these recommendations varies 
widely.

Previous reports have highlighted the systemic barriers in providing 
hematologic care for older adults in LATAM, including resource con
straints, high cancer burden, limited specialized workforce, and lack of 
advanced training in geriatrics [6–8]. These barriers are expected to 
impact vulnerable sectors of the population, as reflected by the marked 
disparities in mortality-to-incidence ratios among people ≥65 years 
with hematological malignancies between low- and middle-income 
countries (96%) and high-income countries (61%) [9].

Despite these challenges, comprehensive regional data on the insti
tutional capacity to provide geriatric hematology care in LATAM remain 
scarce, and recent international reports have identified the lack of 
regional implementation data as a critical evidence gap. To address this, 
the Latin American Group for the Study of Lymphoproliferative Disor
ders (Grupo de Estudio Latinoamericano de Linfoproliferativos, [GELL, by 
its acronym in Spanish]) conducted a regional assessment across he
matology centers in the region. GELL is a collaborative research network 
composed of hematologists and investigators with expertise in lym
phoproliferative disorders and hematological malignancies. The 
network includes members from 16 LATAM countries, as well as col
laborators from the United States (US) and Spain, and supports multi
center research and educational initiatives throughout the region.

This study aimed to assess the human, infrastructural, and educa
tional resources available in LATAM for the care of older patients with 
hematological malignancies and to establish a precedent to guide future 
actions tailored to the region's needs.

2. Methods

2.1. Survey design

A cross-sectional survey-based study was conducted during July 
2025. The survey was developed by the research team based on inter
nationally recognized geriatric oncology frameworks and expert 
consensus recommendations, including global priorities for the care of 
older adults with cancer [5,10]. The questionnaire consisted of 28 
questions covering three domains: [1] workforce and infrastructure, 
including institutional characteristics, availability of specialists, dedi
cated clinics, and educational programs; [2] clinical care and manage
ment of older adults with hematologic malignancies, including geriatric 
assessment tools, referral pathways, and treatment approaches; and [3]
research, supportive care, and future priorities, including clinical trial 
participation, palliative care availability, and perceived needs for 
advancing geriatric hematology care (Supplementary Material 1).

Content validity was established through iterative review by a panel 
of GELL experts, who assessed clarity, relevance, and regional applica
bility of each item, ensuring the survey applied to clinicians working in 
public, academic, and private settings. Revisions were made until 
consensus was reached on the final version. Before dissemination, the 
questionnaire underwent pilot testing in a small sample of hematologists 
to ensure comprehensibility and face validity; no substantive changes 
were required.

2.2. Survey population and distribution

The survey targeted clinical hematologists practicing in LATAM who 
cared for older adults (defined as individuals aged ≥65 years) with he
matological malignancies. Participants were asked to respond on behalf 
of the institution where they provided care. The survey was initially 
distributed through personal e-mail invitations sent to institutional 
leaders from 25 centers across 17 countries. Thereafter, the survey was 
opened to broader participation among eligible hematologists through 
the official GELL networks.

The study was approved by the Institutional Review Board and Ethics 
in Research Committee of the Facultad de Medicina y Hospital Uni
versitario “Dr. José Eleuterio González” UANL. Participation was volun
tary and anonymous. Informed consent was obtained at the beginning of 
the survey, and participants proceeded only after agreeing to 
participate.

2.3. Data collection and analysis

Data were collected anonymously using the REDCap electronic data 
capture platform. To avoid duplication, only one response per center 
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was included in the final analysis. When multiple responses were 
received from the same institution, the first response was selected and 
retained for analysis. A total of 10 duplicate answers were excluded.

Categorical variables were summarized using frequencies and per
centages, whereas continuous variables were described using medians 
and interquartile ranges (IQR). A subgroup analysis was performed to 
evaluate the differences between institution type using Fisher's exact 
tests for categorical variables and Kruskal–Wallis's test for continuous 
variables. All statistical analyses and data visualizations were performed 
using RStudio (version 4.3.2). Statistical significance was defined as a 
two-sided p-value <0.05.

3. Results

Responses from 73 centers across 16 countries were retrieved 
(Fig. 1). Most centers were public institutions (53%, n = 39) and had a 
median of four hematologists (IQR 2–10) and a median of 20 nursing 
personnel (IQR 6–50).

Only 27% (n = 20) of respondent centers had a dedicated clinic for 

older adults with hematological malignancies. Although 59% (n = 43) 
had geriatricians available, only one center (2.3%) had them working 
within their department, and just six centers (8.2%) had a specialist in 
geriatric hematology or oncology. Among centers with geriatricians, 
58% (n = 25) referred patients based on age; other referral criteria 
included physician judgment (21%, n = 9), comorbidities (12%, n = 5), 
patient or caregiver request (4.8%, n = 2), and results from geriatric 
assessment (2.3%, n = 1). Regarding specialized training availability, 
only seven (9.6%) centers reported having a training program available, 
with only four of those being clinical fellowships (Table 1).

In patients not undergoing hematopoietic cell transplantation (HCT), 
the Clinical Frailty Scale [11] was reported as the most frequently 
employed screening tool for comprehensive geriatric assessment (CGA) 
(53%, n = 39), followed by Geriatric 8 (G8) and Cumulative Illness 
Rating Scale-Geriatric (CIRS-G) (both 22%, n = 16). Notably, 25% of 
centers (n = 18) reported no routine geriatric assessment in this popu
lation (Fig. 2A). CGA use was more frequent among patients planned to 
undergo HCT, with the Clinical Frailty Scale remaining as the most 
common tool (73%, n = 24), followed by G8 (30%, n = 10) and CIRS-G 
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Fig. 1. Participating hematology centers. Number of respondent centers per country.
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(21%, n = 7). Only 9% (n = 3) of transplant-capable centers reported not 
using geriatric assessment tools in HCT candidates (Fig. 2B).

The most frequently reported barriers to routine CGA implementa
tion by participating centers were lack of personnel (66%, n = 48), 
followed by lack of time (38%, n = 28) and lack of training (30%, n = 22) 
(Fig. 3).

While most centers did not have HCT availability (55%, n = 40), 
among those offering it, 52% (n = 17) reported age alone not being an 
exclusion criterion, while 48% (n = 16) had strict age limits. The most 
common age limit for HCT was 70 years (44%, n = 7). Beyond the 
transplant setting, around half of centers (53%) reported implementing 
adapted treatment protocols for older adults in routine hematology 
practice.

Among centers conducting clinical research (60%, n = 44), 36% (n =
16) reported never including older adults in clinical studies despite 
having active research, whereas 36% (n = 16) enrolled them only in 
older adult-focused studies. Only 27% (n = 12) always considered them 
for accrual.

Palliative care services were most often described as “available only 
for patients in terminal stages” of their disease (47%, n = 34), while only 
17 centers (23%) reported availability of early palliative care. Fourteen 
centers (19%) reported not having palliative care services in their 
center.

Finally, when asked, “What action or resource from the survey do 
you think would have the greatest impact for older adults in your 

center?” the most frequent response was establishing a dedicated clinic 
or team for older adults with hematological malignancies (47%, n = 34), 
followed by routine CGA (15%, n = 11), and availability of a geriatric 
hematologist/oncologist (14%, n = 10).

4. Comparative analysis by institution type

A comparative analysis between public, private, and academic in
stitutions showed no statistically significant differences across most in
dicators of geriatric hematology care. The number of hematologists, 
trainees, and nursing staff was comparable between groups (p > 0.05) 
(Table 2).

While geriatricians were available in most centers, specialists in 
geriatric hematology/oncology remained limited across all settings (3% 
in public vs 15% in private vs 14% in academic institutions, p = 0.13). 
Similarly, the availability of dedicated geriatric clinics was comparable 
between groups, ranging from 23% to 33% (p = 0.68). Academic centers 
had numerically higher availability of formal training programs 
compared to other institution types; however, these differences did not 
reach statistical significance (p = 0.11).

In contrast, adapted treatment protocols for older adults were 
significantly more common in private and academic centers than in 
public institutions (70–71% vs. 38%, p = 0.03). No statistically signifi
cant differences were observed in early palliative care availability or 
inclusion of older adults in clinical research (p > 0.05), with low 
implementation of both practices regardless of center type (Table 3).

5. Discussion

In this cross-sectional survey of 73 centers across 16 Latin American 
countries, we identified substantial limitations in the resources and care 
models available for older adults with hematological malignancies. Our 
results highlight critical gaps in essential geriatric-oriented services, 
including designated age-adapted units, integrated geriatric roles in core 
clinical teams, specialized training programs, standardized adapted- 
treatment protocols, and availability of early palliative care.

Most centers were public institutions, yet the relatively limited 
number of health professionals reflects the systemic-level inequities 
common in LATAM health systems, where public services typically serve 
most of the population and operate under high patient volumes and 
insufficient resources [7]. The participating countries are part of a 
highly heterogeneous socioeconomic landscape, even within the same 
income classification, differing markedly in gross national income 
(GNI), population size, health expenditure, and workforce density 
(Supplementary Table 1). Despite these differences, these indicators 
highlight structural vulnerabilities across the region, such as workforce 
shortages and health investment that remains insufficient to the aging 
population's needs, even in countries with higher GNI.

Consequently, the similar shortcomings across the region should be 
interpreted not only as resource constraints but also as evidence of 
structural challenges, such as suboptimal development of specialists and 
inadequate resource allocation [12,13]. The impact of these disparities 
can also be seen at the institutional level. Across public, academic, and 
private centers, workforce composition followed a similar pattern, in 
which the unequal distribution found between hematologists and 
nursing personnel per center may represent a fragile foundation for 
implementing optimal and individualized care models for older adults 
with hematological malignancies.

The lack of dedicated clinics for older adults and the poor integration 
of geriatric expertise within the hematology departments were notable, 
as only one center reported having geriatricians as part of their team and 
just six centers had access to a specialist in geriatric hematology or 
oncology. This disparity between available geriatric services and their 
integration into hematology may perpetuate fragmented health care 
models instead of effective clinical networks for treating older patients.

Additionally, the near absence of educational opportunities emerged 

Table 1 
Institutional characteristics, workforce, and geriatric care resources of partici
pating centers.

Characteristic Overall (N = 73)

Institution type
Public 39 (53.4%)
Private 27 (37.0%)
Academic 7 (9.6%)

Workforce per center
Hematologists, median (IQR) 4 (2− 10)
Hematology residents, median (IQR) 6 (4–9)
Nursing personnel, median (IQR) 20 (6–50)

Geriatric resources
Dedicated clinic for older adults 20 (27.4%)
Geriatricians 43 (58.9%)
Specialist in geriatric hematology/oncology 6 (8.2%)
Specialized training programs 7 (9.6%)

Referral pathways *
Based on age 25 (58.1%)
Physician judgment 9 (20.9%)
Comorbidities 5 (11.6%)
Patient/caregiver request 2 (4.8%)
Results from geriatric assessment 1 (2.3%)

HCT capacity
HCT without strict age restriction † 17 (51.5%)
HCT with age restriction † 16 (48.4%)
HCT not available 40 (54.8%)

Treatment adaptation
Adapted treatment protocols 39 (53.4%)

Research inclusion of older adults
Always ‡ 12 (27.2%)
Only in older adult-focused studies ‡ 16 (36.3%)
Never included ‡ 16 (36.3%)
No research conducted 29 (39.7%)

Palliative care services
For everyone, since the early stages 17 (23.3%)
Only in the terminal stages 34 (46.6%)
Not offered routinely 8 (11.0%)
Not available 14 (19.2%)

Abbreviations: IQR: Interquartile range; HCT: hematopoietic cell trans
plantation
Data are presented as median (IQR) or n (%).

* Calculated among centers with geriatricians available (n = 43).
† Calculated among centers with transplant available (n = 33).
‡ Calculated among centers with clinical research available (n = 44).
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as another challenge, limiting access to advanced competencies in the 
field, a common concern reported across other studies [14,15].

Limited experience may explain why, even in centers with access to 
geriatricians, chronological age alone remained the primary referral 
criterion in over half of institutions, while only 2.3% used geriatric 
assessment results. This reliance on age reflects a persistent miscon
ception in the care of older adults, despite robust evidence showing that 
frailty, functional status, and comorbidity burden are superior pre
dictors of biological fitness and clinical vulnerability [4,16].

While the increased use of CGA in the HCT setting is encouraging, its 
routine implementation across non-transplant settings remains 
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Fig. 2. Geriatric assessment tools used across participating centers. (A) Tools used for patients not undergoing hematopoietic cell transplantation (all centers, n =
73). (B) Tools used for transplant candidates (centers with transplant available, n = 33). Multiple responses were allowed. Abbreviations: G8, Geriatric 8; CIRS-G, 
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Table 2 
Hematology workforce composition by institution type.

Characteristic Public  
N = 391

Private  
N = 271

Academic 
N = 71

p-value2

Hematologists 4 (2–10) 4 (2–8) 10 (5–13) 0.28
Hematology residents 6 (4–8) 6 (4–8) 13 (4–15) 0.36
Nursing personnel 20 (6–55) 15 (8–30) 30 (15–56) 0.59

1 Data are presented as median (IQR) number of personnel per center. 2P- 
values were calculated using Kruskal-Wallis test. Abbreviations: IQR: inter
quartile range.
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inconsistent. This was mainly driven by capacity-related barriers, 
particularly insufficient personnel and limited time, rather than a lack of 
perceived clinical value, as most respondents recognized the relevance 
and usefulness of CGA. This limited approach represents a missed op
portunity to tailor treatment plans, anticipate toxicities, and guide 
supportive care as recommended per guidelines [17,18]. Importantly, 
CGA is a clinically actionable intervention that requires relatively fewer 
resources while still providing substantial benefits to older patients [19]. 
Therefore, prioritizing CGA-guided interventions may represent a cost- 
effective strategy for resource-constrained settings such as LATAM.

Our results mirror patterns observed in previous studies. In a 
Mexican national survey, less than 20% of oncologists reported routinely 
performing CGA [20]. Similarly, an international survey conducted 
predominantly in academic and private settings in the US found that 
most hematologists and oncologists rarely or never performed CGA [21]. 
In community-based US practices, routine use of geriatric assessment 
was even lower, with only 13% of oncologists implementing validated 
tools to evaluate older patients [22].These parallel findings suggest that 
such barriers are not isolated to individual countries but represent a 
shared regional and global challenge, even in settings with greater 
geriatric oncology resources.

The similar distribution between centers with and without adapted 
treatment plans underscores the lack of consensus and standardized 
protocols for managing the care of older patients. This variability 
became more apparent when stratified by type of institution, with pri
vate and academic centers reporting a significantly greater availability 
of adapted treatment approaches than public institutions, likely 
reflecting differences in access to supportive care services, innovative 
therapies, and educational resources that facilitate protocol adaptation 
[23]. A comparable pattern was observed in transplant practices: while 
some centers reported that age was not a restriction for HCT, others had 
strict age limits, most commonly at 70 years, which potentially stemmed 
in variable access to resources, geriatric assessment, and institutional 
experience.

Together, these findings suggest that delivering timely and person
alized care for older adults requires not only adequate infrastructure and 
multidisciplinary support, but also specialized geriatric knowledge, el
ements that remain limited across all types of practice settings in the 
region (Table 3). Furthermore, many international standards of care are 
modeled in high-income countries and may be difficult to implement in 
resource-constrained settings. Therefore, efforts should focus on the 
development and implementation of locally adapted treatment 

strategies that account for the realities of healthcare systems in LATAM.
The underrepresentation of older adults in clinical trials further il

lustrates these challenges. More than half of research-active centers 
either never enrolled older patients or restricted them to older adult- 
focused trials, perpetuating therapeutic uncertainty and restricting 
implementation of advanced therapies in this population. A comparable 
limitation was observed in palliative care, which was mostly restricted 
to the terminal stages of the disease. Although palliative care has 
traditionally been delivered late in the disease course, current evidence 
supports early palliative care models to reduce symptom burden and 
improve quality of life [24].

Importantly, despite these gaps, respondents were aware of the value 
of implementing comprehensive geriatric-oriented structures, with the 
highest priority given to establishing dedicated clinics or multidisci
plinary teams. Such readiness for change provides a strong framework to 
integrate tailored actions at institutional levels.

Our study has limitations. Its survey-based design may introduce 
potential response bias toward physicians more invested in research or 
practicing in better-resourced centers. The heterogeneity of partici
pating centers and modest sample size may have limited statistical 
power to detect potentially meaningful differences between institution 
types. Additionally, the open distribution strategy through the GELL 
network, while allowing broader regional participation, precluded the 
calculation of a formal response rate, as participation was voluntary and 
dependent on individual and institutional engagement. Participation 
varied across countries and may not reflect the overall distribution of 
hematology centers or population size in the region, limiting country- 
level representation. Nonetheless, the comprehensive evaluation 
across multiple domains of geriatric care, the inclusion of diverse health 
care settings, and the responses across multiple countries provide a 
valuable real-world regional review.

In summary, this multinational mapping of geriatric hematologic 
oncology capacity in LATAM identified not only resource constraints but 
also the absence of structured training and care models tailored to the 
biological heterogeneity of older adults with hematological malig
nancies. These findings provide a foundation to develop pragmatic 
resource-adapted strategies, promote multidisciplinary collaboration, 
and design educational and clinical programs aimed at improving out
comes and quality of life for older adults with hematological malig
nancies in low- and middle-income settings.
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Table 3 
Availability of key resources for the care of older patients with hematological 
malignancies by institution type.

Characteristic Public  
N = 391

Private N 
= 271

Academic N 
= 71

p- 
value2

Geriatricians 26 
(67%)

13 (48%) 4 (57%) 0.36

Specialist in geriatric 
hematology/oncology

1 (3%) 4 (15%) 1 (14%) 0.13

Dedicated clinic for older 
adults

9 (23%) 9 (33%) 2 (29%) 0.68

Specialized training 
programs

2 (5%) 3 (11%) 2 (29%) 0.11

Adapted treatment 
approaches

15 
(38%)

19 (70%) 5 (71%) 0.03

Transplant offered without 
strict age restriction*

5 (45%) 8 (50%) 4 (67%) 0.81

Early palliative care 
availability

7 (18%) 9 (33%) 1 (14%) 0.37

Inclusion of older adults in 
clinical research †

5 (23%) 6 (38%) 1 (17%) 0.57

1 Data are presented as n (%) of centers reporting availability of each resource.
2 P-values were calculated using Fisher's exact test.
* Calculated among the total of centers with transplant available (n = 33).
† Calculated among centers with clinical research available (n = 44).
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[3] Marosi C, Köller M. Challenge of cancer in the elderly. ESMO Open 2016;1(3): 
e000020. https://doi.org/10.1136/esmoopen-2015-000020.

[4] Goede V, Neuendorff NR, Schulz RJ, Hormigo AI, Martinez-Peromingo FJ, 
Cordoba R. Frailty assessment in the care of older people with haematological 
malignancies. Lancet Healthy Longev 2021;2(11):e736–45. https://doi.org/ 
10.1016/S2666-7568(21)00184-7.

[5] Extermann M, Brain E, Canin B, Cherian MN, Cheung KL, Glas N, et al. Priorities for 
the global advancement of care for older adults with cancer: an update of the 
International Society of Geriatric Oncology Priorities Initiative. Lancet Oncol 2021; 
22(1):e29–36. https://doi.org/10.1016/S1470-2045(20)30473-3.

[6] Pilleron S, Soerjomataram I, Soto-Perez-de-Celis E, Ferlay J, Vega E, Bray F, et al. 
Aging and the cancer burden in Latin America and the Caribbean: time to act. 
J Geriatr Oncol 2019;10(5):799–804. https://doi.org/10.1016/j.jgo.2019.02.014.

[7] Gabús R, Galeano S, de Souza CA, Howard S, Millone JH, Valle MLTD, et al. 
Hematology in Latin America: where are we? Analysis of the reports of societies of 
hematology associated organization of the highlights of ASH in Latin America. Rev 
Bras Hematol Hemoter 2011;33(6):449–54. https://doi.org/10.5581/1516- 
8484.20110121.

[8] Soto-Perez-de-Celis E, Cordoba R, Gironés R, Karnakis T, Paredero I, Chavarri- 
Guerra Y, et al. Cancer and aging in Ibero-America. Clin Transl Oncol 2018;20(9): 
1117–26. https://doi.org/10.1007/s12094-018-1844-1.

[9] Soto-Perez-de-Celis E, Martínez-Peromingo J, Chávarri-Guerra Y, Loh KP, 
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