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Introduction: Disparities in care of older adults in cancer treatment trials and emergency 

department (ED) use exist. This report provides a baseline description of older adults ≥65 years 

old who present to the ED with active cancer.

Materials and Methods: Planned secondary analysis of the Comprehensive Oncologic 

Emergencies Research Network observational ED cohort study sponsored by the National Cancer 

Institute. Of 1,564 eligible adults with active cancer, 1,075 patients were prospectively enrolled, of 

which 505 were ≥65 years old. We recruited this convenience sample from eighteen participating 

sites across the United States between February 1, 2016 and January 30, 2017.

Results: Compared to cancer patients younger than 65 years of age, older adults were more 

likely to be transported to the ED by emergency medical services, have a higher Charlson 

Comorbidity Index score, and be admitted despite no significant difference in acuity as measured 

by the Emergency Severity Index. Despite the higher admission rate, no significant difference 

was noted in hospitalization length of stay, 30-day mortality, ED revisit or hospital admission 

within 30 days after the index visit. Three of the top five ED diagnoses for older adults were 

symptom-related (fever of other and unknown origin, abdominal and pelvic pain, and pain in 

throat and chest). Despite this, older adults were less likely to report symptoms and less likely 

to receive symptomatic treatment for pain and nausea than the younger comparison group. Both 

younger and older adults reported a higher symptom burden on the patient reported Condensed 

Memorial Symptom Assessment Scale than to ED providers. When treating suspected infection, 

no differences were noted in regard to administration of antibiotics in the ED, admissions, or 

length of stay ≤2 days for those receiving ED antibiotics.

Discussion: We identified several differences between older (≥65 years old) and younger adults 

with active cancer seeking emergency care. Older adults frequently presented for symptom-related 

diagnoses but received fewer symptomatic interventions in the ED suggesting that important 

opportunities to improve the care of older adults with cancer in the ED exist.

Keywords

Older patients with cancer; emergency department; acute care; emergency service; unscheduled 
care; neoplasm complications; neoplasm epidemiology

Introduction:

Adults with cancer account for more than 4.5 million US emergency department (ED) 

visits per year.1 It is predicted that this number will increase given the aging American 

population.2 Older adults (≥65 years of age) are increasingly recognized as an important 

subpopulation of patients with cancer and of patients presenting to the ED for acute care. 

Unfortunately, this population is known to be underrepresented in clinical trials, resulting in 

treatment disparities.3,4 The treatment of older patients has been identified as a knowledge 

gap by the National Institutes of Health.5

Limited literature characterizing the acute care of patients with cancer in the ED exists 

with a paucity of literature relating to the impact of aging in this population, an identified 

knowledge gap.6 Prior efforts to describe ED utilization are limited to retrospective studies 

which fail to comprehensively describe the ED utilization and patient characteristics of older 
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patients with active cancer.1,7–11 The National Cancer Institute sponsored Comprehensive 

Oncologic Emergencies Research Network (CONCERN) accelerated knowledge generation 

and translation in this important topic area through an eighteen-site multicenter research 

collaboration across oncology and emergency medicine.12,13 The prospective observational 

cohort study characterizes ED visits by patients with cancer. Within this cohort, nearly half 

of subjects where older adult patients allowing for this analysis to describing the impact of 

older age on the ED care of patients with cancer.

This manuscript reports a secondary analysis of the CONCERN cohort study, providing 

a baseline assessment of ED utilization by older patients (≥ 65 years of age) with active 

cancer. This important work will provide a comparison point for future studies studying 

this vulnerable population. As noted in clinical prediction models for cancer treatment 

related hospitalization, we hypothesized that older patients with cancer experience a higher 

symptom burden and are more likely to be hospitalization than younger patients with 

cancer.14,15

Material and Methods:

Design and Setting

We conducted a planned secondary analysis of older patients with cancer (≥ 65 years 

of age) in the ED-based CONCERN dataset. The eighteen-site prospective observational 

cohort study was conducted from February 1, 2016 to January 30, 2017 and descriptions 

of the convenience sample and protocol have been previously published.13 The convenience 

sample of 1,075 patients with cancer presenting to a study site ED for acute care consisted 

of adults ≥18 years with active cancer. We defined active cancer as (1) antineoplastic 

therapy within the past twelve months, (2) previously diagnosed or ED physician-diagnosed 

cancer recurrence, metastasis, or advanced disease, or (3) patient-reported symptoms 

related to known cancer. Exclusion criteria included pregnancy, incarceration, psychiatric 

chief complaint, primary evaluation as a trauma response, non-English speaking, previous 

enrollment in this same study, or too ill or otherwise unable to participate in survey 

administration. The sites consisted primarily of urban academic EDs, thirteen of which 

are affiliated with National Cancer Institute-designated comprehensive cancer centers. Each 

participating site’s Institutional Review Board approved all study procedures.

Data Collection

Trained study personnel administered the study questionnaire in the ED and conducted a 

subsequent 30-day chart abstraction for enrolled patients. Information collected included 

demographics, cancer type and status, medical history, current treatments and medications, 

functional status, symptom burden, palliative/hospice care utilization, clinical data including 

ED lab tests, ED disposition, hospital use/length of stay, Eastern Cooperative Oncology 

Group performance status (ECOG), Condensed Memorial Symptom Assessment Scale 

(CMSAS), and up to four ED diagnoses using the International Statistical Classification 

of Diseases and Related Health Problems, 10th Revision.16–18 The ECOG and CMSAS 

allow for the assessment of functional status and symptom burden. In particular, the fourteen 
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symptoms and three subscales (SUM, PHYS, PSYCH) of CMSAS correlate significantly 

with survival.18

We followed the Strengthening the Reporting of Observational Studies in Epidemiology 

(STROBE) reporting guidelines for this investigation.19 A description of the missing values 

and interrater reliability has been previously published.13

Statistical Analysis

We presented descriptive statistics for categorical variables as counts and percentages. We 

reported continuous variables as means, medians. We compared baseline characteristics, 

symptoms, and medical histories for older vs. younger patients with active cancer presenting 

to the ED using χ2 tests for categorical variables and Wilcoxon two sample tests for 

continuous variables. We used Fisher’s exact tests to examine the associations between 

older age status and categorical variables with an expected cell count less than five in 

more than 20% of all cells. We examined the association between older age status and 

the individual components of the CMSAS to discern the significant symptoms driving the 

difference in the sum CMSAS score. To account for multiple comparisons, we adjusted the 

p-values obtained from tests of the individual CMSAS components by older age status using 

the Holm-Bonferroni method. We considered a significance level of 0.05 for 2-sided tests 

statistically significant. We reported all 95% confidence intervals (CIs) when applicable. We 

performed analyses using SAS 9.4 (SAS Institute, Inc, Cary, NC). Missing data is reported 

in the respective tables and no imputation of missing data was performed.

Results:

During the one-year study period, we screened 2,337 patients with active cancer; of these 

1,564 were eligible and 1,075 were enrolled. We report patient demographics in Table 1, 

including the subset of 505 (49.1%) patients that were older (≥65 years of age) adults 

with cancer. Significant differences between the two age populations were noted for race, 

marital status, educational attainment, mode of ED arrival, ECOG score, and ED disposition. 

Although older patients were less likely to have completed a bachelor’s degree, they were 

more likely to be White, married, transported by Emergency Medical Services, have lower 

ECOG scores, and admitted to the hospital. No significant differences were noted for sex, 

ethnicity, arrival time to ED, Emergency Severity Index, hospital or ED readmission within 

30 days of index encounter, and 30-day mortality. The proportion of admitted patients was 

significantly higher in older vs. younger patients (61.6% vs. 53.3%; P<0.01). The mean 

length of stay (LOS) for admitted patients was not significantly different in older compared 

to younger patients (5.8 vs. 5.9 days; P=0.16).

Older patients had a significantly higher mean Charlson Comorbidity Index score than 

younger patients (3.8 vs. 4.3; P= 0.02). This difference was driven by significantly higher 

prevalence of myocardial infarction (4.3% vs. 11.2%; P=<0.01), congestive heart failure 

(3.1% vs. 9.3%; P<0.01), peripheral vascular disease (2.7% vs. 7.2%; P<0.01), and chronic 

kidney disease (6.7% vs. 16.2%; P<0.01).
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We list the most common ED diagnoses for the population of older patients with active 

cancer in Appendix 1. The top three ED diagnoses (fever, abdominal and pelvic pain, pain in 

the throat and chest) and five of the top ten (nausea and vomiting, malaise and fatigue) were 

symptom related. We also noted laboratory abnormalities as three of the top ten diagnoses 

(other disorders of fluid, electrolytes, and acid-base balance; other anemia; and neutropenia).

Table 2 lists active cancer types and cancer treatment histories encountered in this ED 

sample. Gastrointestinal tract, lung, genitourinary, prostate, and leukemia were the top 

five reported primary cancer types in the older population compared to gastrointestinal 

track, breast, lung, leukemia, and genitourinary in the younger population. There were no 

statistically significant differences in treatment modalities between the two groups despite 

there being fewer patients with advanced cancer in the older population. A significantly 

larger proportion of older patients reported having a living will or advanced directive and a 

significantly smaller proportion of older patients reported currently receiving palliative care 

or hospice care.

We report patient symptoms at time of ED visit as documented in the medical record by 

providers in Table 3. Among those reporting pain, the mean initial pain score was clinically 

comparable between the two groups (6.59 ±2.6 vs. 6.02 ±2.52, p=0.01). However, older 

patients were less likely to report any pain or to receive any ED pain medication. Amongst 

patients who reported any pain symptoms (i.e., any pain, abdominal pain, or chest pain), 

older patients we less likely to receive pain medications compared to younger patients (160 

[55.0%] vs. 273 [65.3%] p=0.01). When pain medications were administered in the ED, the 

older population was significantly less likely to receive an opioid. This difference was not 

noted when limiting the population to those reporting moderate or severe pain, however a 

difference did remain in the type of opioid provided, with a smaller proportion of the older 

population receiving long-acting opioid agents. No significant difference was noted in the 

proportion of patients reporting shortness of breath or nausea. A difference was noted in the 

proportion of patients receiving antiemetics in the ED, with fewer being provided to older 

patients. Notably, when assessing patient-reported symptoms using the CMSAS, significant 

differences existed between the two groups (1.69 ±0.77 vs. 1.54 ±0.72, p<0.01) (Table 

4). The younger population was more likely to report pain, difficulty sleeping, difficulty 

concentrating, presence of nausea, and feeling nervous. Of note, the presence of symptoms 

was more prevalent on the CMSAS than what was documented in the medical record for 

both the younger and older groups: pain (398 vs. 454; 270 vs. 311), shortness of breath (187 

vs. 260; 183 vs. 255), and nausea (194 vs. 316; 142 vs. 237), respectively.

In visits with suspected infection as indicated by ED antibiotic administration, we observed 

significant differences for the presence of documented fever in the ED (P=0.04), neutropenia 

(P=0.01), and positive urine cultures (P=0.02) in the older population. However, no 

differences (P>0.05) were found in outcomes relevant to infection: administration of 

antibiotics in the ED, admissions, or length of stay ≤2 days for those receiving antibiotics in 

the ED.
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Discussion:

As the US population ages, visits by older patients with cancer are becoming more frequent. 

Efforts to describe ED use by patients with cancer have been limited,1,7,11,13,20–22 and to our 

knowledge no specific description of the older population with active cancer frequenting the 

ED has been published. This analysis of the CONCERN observational cohort study provides 

an epidemiologic baseline to inform care improvement of older adults with active cancer.

Comparing the group of older patients to those <65 years of age we noted several 

demographic differences (Table 1). Notably, older patients are more likely to be transported 

to the ED by emergency medical services despite no differences in acuity as measured by the 

Emergency Severity Index and an overall favorable ECOG status compared to the referent 

group. This finding is consistent with prior reports of increasing use of emergency medical 

services transport with increasing age in the population without cancer and contributes to the 

limited evidence of this trend in a population with cancer.23,24 Given the similar acuity of 

presentations between the two groups, factors driving this trend may be different from the 

population without cancer, and further investigation is required to assess the role of social 

determinants of health affecting the utilization of emergency care resources.

The older population with cancer was more likely to be admitted than the younger 

population (61.6% vs. 53.3%; P<0.01), confirming our hypothesis. This finding provides 

additional clarification to previously reported admission rates of the general population 

with cancer.1,7,13,25,26 This may be due to several factors associated with older individuals’ 

ability, or their perceived ability, to complete activities of daily living independently. Despite 

a higher likelihood of admission for older patients with cancer, no differences were noted 

in the acuity of presentation, mean LOS, 30-day mortality, ED revisit, or hospital admission 

within 30 days after the index visit (Table 1). These findings are not consistent with 

recently published literature associating older age with longer LOS in older adults with 

unplanned hospitalizations and may be secondary to the exclusion of patients who were too 

ill to participate in enrollment.15 Given their increased admission rates, further attention to 

identifying factors that would allow older patients to be cared for at home is warranted.

Poor symptom control is a primary driver of presentation to the ED in the older population. 

Five of the top ten ED diagnoses were for symptoms (fever, abdominal and pelvic pain, 

pain in the throat and chest, nausea and vomiting, malaise and fatigue; see Appendix 1) 

suggesting an opportunity exists to improve outpatient management of symptom burden, 

which is associated with subsequent ED visits.27,28

Additional attention should be focused on aggressive outpatient symptom management in 

older patients with cancer. This finding may also be due to failure to document a known, 

more specific diagnosis by the ED physician, diagnostic uncertainty, or limitations in 

diagnostic ability in the ED setting to further differentiate the etiology of symptom-related 

presentations in patients with cancer.

In those reporting pain or nausea, older patients were less likely to receive opioids for pain 

or antiemetics, respectively, while in the ED, despite no significant clinical difference in 

mean initial pain scores between the two age cohorts (Table 3). There may be an elevated 
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perception of untoward side effects and risk of these medications on older patients among 

ED physicians. This finding suggests an increased area of opportunity to appropriately 

increase symptom control among older ED patients with cancer. National guidelines do 

exist and expansion of their use to the ED could be one way to bridge this gap.29,30 Of 

note, nearly a third of study participants did not receive analgesia, with the proportion of 

patients not receiving intervention for pain decreasing with increasing pain severity.21 This 

severity-related response was also noted when limiting our analysis to the older population.

Patient-reported symptom burden using the CMSAS revealed a statistically increased 

symptom burden in the younger cohort over a number of physical and psychological 

categories, suggesting that a generational difference in the perception of symptom burden 

may exist (Table 4). After adjusting for multiple comparisons, pain, difficulty sleeping, and 

difficulty concentrating remained significantly different for younger patients when compared 

to the older population. Additionally, the presence of pain, shortness of breath, and nausea 

symptoms was more prevalent on the patient-reported CMSAS than what was documented 

in the medical record by the providers for both groups, suggesting either underreporting 

of symptom burden by patients to ED providers or limited documentation of symptom 

burden by ED providers. Therefore, an important opportunity exists to improve symptomatic 

management in the ED and outpatient settings, warranting a collaborative approach by ED 

physicians and oncologists to either develop new clinical care models tailored to this ED 

population or improve ED implementation of non-ED developed symptomatic treatment 

guidelines. Use of palliative care services represents one such opportunity, with only a very 

small minority of older patients (5.7%) reporting current palliative care and just over half 

(57%) reporting a living will or advanced directive.

In regard to patients with suspected infection, no differences were noted in the proportion 

of patients either reporting a fever at home or having a documented fever in the ED, home 

antibiotic use, ED administered antibiotics, admission rates, or ED positive blood cultures. 

Older patients were more likely to be neutropenic (neutrophil count <500/µl) and have 

positive ED blood cultures. This is consistent with the fact that older adults may mount 

fevers less often than younger patients in the setting of infection and that older age is a risk 

factor for the development of neutropenic fever after chemotherapy, reinforcing the need for 

increased watchfulness for neutropenia in the older population.

Limitations:

This study represents a convenience sample of patients recruited predominantly from 

large, urban, academic medical centers and as such may not reflect the experience of 

community hospitals. Additionally, patients deemed too ill to participate in the study were 

excluded, resulting in a potential underestimation of the severity of patient presentations 

and associated outcomes (e.g., symptom burden, admission proportion, hospice utilization). 

A detailed description of excluded patients was included in the primary manuscript by 

Caterino et al.13 Due to the study period, no data relating to cancer immunotherapy in 

the study population was collected. Additionally, the study was conducted prior to the 

COVID-19 pandemic and new emerging data on the topic may differ. Regarding pain 

scores specifically, our cohort data included a significant percentage of patients with 

Bischof et al. Page 8

J Geriatr Oncol. Author manuscript; available in PMC 2024 May 30.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



no pain severity score documented. However, prior sensitivity analysis did not reveal 

significant differences between the group with missing pain scores and the overall cohort.21 

Additionally, documented symptom burden is likely to underestimate the true symptom 

prevalence due to poor ED documentation in older patients.31

Conclusion:

This report identified important opportunities to improve the care of older patients with 

cancer frequenting the ED, while affirming the ED provides a critical portal for addressing 

acute illness and symptom burden in this population. Notably, our sample of older patients 

were potentially undertreated for pain and nausea while in the ED and patients were more 

likely to report symptoms on the CMSAS when compared to physician documentation.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Table 1:

Adults with active cancer presenting to the Emergency Department characteristics by age groups

Age <65 Years Age ≥65 Years

Variable

No. of 
Patients (N = 
570) Proportion, % (95% CI)

No. of 
Patients (N = 
505) Proportion, % (95% CI)

P-
value *

Female 309 54.2 (50.0 – 58.4) 248 49.1 (44.7 – 53.6) 0.10

Race <0.01

 White 420 73.7 (69.9 – 77.3) 427 84.6 (81.1 – 87.6)

 Black or African American 84 14.7 (11.9 – 17.9) 45 8.9 (6.6 – 11.7)

 Other 25 4.4 (2.9 – 6.4) 13 2.6 (1.4 – 4.4)

 Missing 41 7.2 (5.2 – 9.6) 20 4.0 (2.4 – 6.1)

Ethnicity 0.07

 Hispanic/Latino 50 8.8 (6.6 – 11.4) 26 5.2 (3.4 – 7.5)

 Not Hispanic/Latino 508 89.1 (86.3 – 91.6) 469 92.9 (90.3 – 95.0)

 Missing 12 2.1 (1.1 – 3.7) 10 2.0 (1.0 – 3.6)

Marital status <0.01

 Married or domestic partnership 325 57.0 (52.8 – 61.1) 314 62.2 (57.8 – 66.4)

 Never married 123 21.6 (18.3 – 25.2) 28 5.5 (3.7 – 7.9)

 Divorced or separated 96 16.8 (13.9 – 20.2) 57 11.3 (8.7 – 14.4)

 Widowed 20 3.5 (2.2 – 5.4) 103 20.4 (17.0 – 24.2)

 Missing 6 1.1 (0.4 – 2.3) 3 0.59 (0.12 – 1.7)

Educational attainment <0.01

 Not high school graduate 50 8.8 (6.6 – 11.4) 35 6.9 (4.9 – 9.5)

 High school graduate or equivalent 136 23.9 (20.4 – 27.6) 134 26.5 (22.7 – 30.6)

 Some college or associate degree 149 26.1 (22.6 – 30.0) 134 26.5 (22.7 – 30.6)

 Bachelor’s degree 142 24.9 (21.4 – 28.7) 83 16.4 (13.3 – 20.0)

 Graduate or professional degree 83 14.6 (11.8 – 17.7) 112 22.2 (18.6 – 26.1)

 Missing 10 1.8 (0.84 – 3.20) 7 1.4 (0.56 – 2.8)

ED arrival on a weekend 0.75

 No 490 86.0 (82.8 – 88.7) 439 86.9 (83.7 – 89.8)

 Yes 73 12.8 (10.2 – 15.8) 62 12.3 (9.5 – 15.5)

 Missing 7 1.2 (0.50 – 2.5) 4 0.79 (0.22 – 2.0)

Mode of ED arrival 0.01

 EMS 108 19.0 (15.8 – 22.4) 136 26.9 (23.1 – 31.0)

 Non-EMS 395 69.3 (65.3 – 73.1) 307 60.8 (56.4 – 65.1)

 Missing 67 11.8 (9.2 – 14.7) 62 12.3 (9.5 – 15.5)

Emergency severity index † 0.75‡

 1 (Severely unstable) 6 1.1 (0.39 – 2.3) 4 0.79 (0.22 – 2.0)

 2 (Potentially unstable) 216 37.9 (33.9 – 42.0) 214 42.4 (38.0 – 46.8)

 3 (Stable-urgent) 293 51.4 (47.2 – 55.6) 249 49.3 (44.9 – 53.8)

 4 (Stable-less urgent) 12 2.1 (1.1 – 3.7) 8 1.6 (0.69 – 3.1)

 5 (Nonurgent) 3 0.53 (0.11 – 1.5) 3 0.59 (0.12 – 1.7)

J Geriatr Oncol. Author manuscript; available in PMC 2024 May 30.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Bischof et al. Page 13

Age <65 Years Age ≥65 Years

Variable

No. of 
Patients (N = 
570) Proportion, % (95% CI)

No. of 
Patients (N = 
505) Proportion, % (95% CI)

P-
value *

 6 (Not documented) 33 5.8 (4.0 – 8.0) 23 4.6 (2.9 – 6.8)

 Missing 7 1.2 (0.50 – 2.5) 4 0.79 (0.22 – 2.0)

ECOG score 0.02‡

 0 (Asymptomatic) 152 26.7 (23.1 – 30.5) 150 29.7 (25.8 – 33.9)

 1 (Symptomatic, but completely 
ambulatory) 166 29.1 (25.4 – 33.0) 158 31.3 (27.3 – 35.5)

 2 (Symptomatic, <50% of time in 
bed during the day) 103 18.7 (15.0 – 21.5) 99 19.6 (16.2 – 23.3)

 3 (Symptomatic, >50% of time in 
bed, but not bed bound) 122 21.4 (18.1 – 25.0) 77 15.3 (12.2 – 18.7)

 4 (Bed bound) 14 2.5 (1.4 – 4.1) 18 3.6 (2.1 – 5.6)

 5 (Death) 0 0.0 (0.0 – 0.65) 0 0.00 (0.0 – 0.73)

 Missing 13 2.3 (1.2 – 3.9) 3 0.59 (0.12 – 1.7)

ED disposition 0.02‡

 Admission to regular floor 253 44.4 (40.3 – 48.6) 251 49.7 (45.3 – 54.2)

 Admission to step-down unit 26 4.6 (3.0 – 6.6) 40 7.9 (5.7 – 10.6)

 Admission to ICU 25 4.4 (2.9 – 6.4) 20 4.0 (2.4 – 6.1)

 Discharge home 201 35.3 (31.3 – 39.3) 141 27.9 (24.1 – 32.1)

 Discharge to ECF or rehabilitation 
facility 1 0.18 (0.0 – 0.97) 3 0.59 (0.12 – 1.7)

 Transfer to another facility 15 2.6 (1.5 – 4.3) 5 1.0 (0.32 – 2.3)

 Died in ED 0 0.0 (0.00 – 0.65) 0 0.00 (0.00 – 0.73)

 ED observation 36 6.3 (4.5 – 8.6) 34 6.7 (4.7 – 9.3)

 Hospital observation 5 0.88 (0.29 – 2.0) 7 1.4 (0.56 – 2.8)

 Missing 8 1.4 (0.61 – 2.8) 4 0.79 (0.22 – 2.0)

Hospital admission within 30 d 
after index encounter 0.61

 No 413 72.5 (68.6 – 76.1) 377 74.7 (70.6 – 78.4)

 Yes 150 26.3 (22.7 – 30.1) 124 24.6 (20.9 – 28.6)

 Missing 7 1.2 (0.50 – 2.6) 4 0.79 (0.22 – 2.0)

ED revisit within 30 d 0.51

 No 405 71.1 (67.1 – 74.8) 373 73.9 (69.8 – 77.6)

 Yes 158 27.7 (24.1 – 31.6) 128 25.3 (21.6 – 29.4)

 Missing 7 1.2 (0.50 – 2.5) 4 0.79 (0.22 – 2.0)

30-d mortality 0.56

 Yes 30 5.3 (3.6 – 7.4) 32 6.3 (4.4 – 8.8)

 No 517 90.7 (88.0 – 93.0) 448 88.7 (85.6 – 91.3)

 Missing 23 4.0 (2.6 – 6.0) 25 5.0 (3.2 – 7.2)

Abbreviations: ECF, extended care facility; ECOG, Eastern Collaborative Oncology Group; ED, emergency department; EMS, emergency medical 
services; ICU, intensive care unit; CI, confidence interval

*
From Chi-Square tests for the association between each variable and age group
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†
A score of 1 indicates patient should be seen immediately by a physician; 2, within 10 minutes; and 3, within 30 minutes

‡
P-values obtained from Fisher’s Exact test
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Table 2:

Cancer type and treatment by age groups for adults with cancer presenting to the Emergency Department*

Age <65 Years Age ≥65 Years

Characteristic

No. of 
Patients (N = 
570) Proportion, % (95% CI)

No. of 
Patients (N = 
505) Proportion, % (95% CI)

P-value 
†

Primary cancer type <.01

 Gastrointestinal Tract 122 21.4 (18.1 – 25.0) 98 19.4 (16.1 – 23.1) 0.42

  Esophageal 12 2.1 (1.1 – 3.7) 14 2.8 (1.5 – 4.6)

  Gastric 16 2.8 (1.6 – 4.5) 6 1.2 (0.44 – 2.6)

  Hepatobiliary 15 2.6 (1.5 – 4.3) 15 3.0 (1.7 – 4.9)

  Pancreatic 22 3.9 (2.4 – 5.8) 33 6.5 (4.5 – 9.1)

  Colorectal 42 7.4 (5.4 – 9.8) 22 4.4 (2.8 – 6.5)

  Other 15 2.6 (1.5 – 4.3) 8 1.6 (0.69 – 3.1)

 Lung 64 11.2 (8.8 – 14.1) 75 14.9 (11.9 – 18.3)

 Genitourinary 40 7.0 (5.1 – 9.4) 50 9.9 (7.4 – 12.8)

 Prostate 14 2.5 (1.4 – 4.1) 43 8.5 (6.2 – 11.3)

 Hematologic leukemia 37 6.5 (4.6 – 8.8) 37 7.3 (5.2 – 10.0)

 Gynecologic 45 7.9 (5.8 – 10.4) 35 6.9 (4.9 – 9.5)

 Lymphoma 35 6.1 (4.3 – 8.4) 34 6.7 (4.7 – 9.3)

 Breast 85 14.9 (12.1 – 18.1) 33 6.5 (4.5 – 9.1)

 Hematologic myeloma 18 3.2 (1.9 – 5.0) 29 5.7 (3.9 – 8.1)

 Head and neck 27 4.7 (3.1 – 6.8) 14 2.8 (1.5 – 4.6)

 Dermatologic 17 3.0 (1.8 – 4.7) 13 2.6 (1.4 – 4.4)

 CNS 22 3.9 (2.4 – 5.8) 9 1.8 (0.82 – 3.4)

 Hematologic-other 2 0.35 (0.04 – 1.3) 9 1.8 (0.82 – 3.4)

 Sarcoma 19 3.3 (2.0 – 5.2) 8 1.6 (0.69 – 3.1)

 Endocrine 9 1.6 (0.72 – 3.0) 7 1.4 (0.56 – 2.8)

 Pulmonary-other 4 0.7 (0.19 – 1.8) 6 1.2 (0.44 – 2.6)

 Other 2 0.4 (0.04 – 1.3) 1 0.20 (0.01 – 1.1)

 Cardiac 1 0.18 (0.00 – 1.0) 0 0.0 (0.00 – 0.73)

 Missing 7 1.2 (0.50 – 2.5) 4 0.79 (0.22 – 2.0)

Presence of advanced cancer 375 65.8 (61.7 – 69.7) 299 59.2 (54.8 – 63.5) 0.03

Cancer-related therapies within 
the previous 30 d

 Traditional chemotherapy 261 45.8 (41.6 – 50.0) 204 40.4 (36.1 – 44.8) 0.08

 Targeted drug therapy 102 17.9 (14.8 – 21.3) 91 18.0 (14.8 – 21.7) 0.96

 Systemic corticosteroids 94 16.5 (13.5 – 19.8) 68 13.5 (10.6 – 16.8) 0.17

 Radiotherapy 51 9.0 (6.7 – 11.6) 49 9.7 (7.3 – 12.6) 0.67

 Surgery for cancer 51 9.0 (6.7 – 11.6) 31 6.2 (4.2 – 8.6) 0.08

 None of the above 137 24.0 (20.6 – 27.8) 144 28.5 (24.6 – 32.7) 0.10

Patient report living will or 
advanced directive <.01

 None 327 57.4 (53.2 – 61.5) 165 32.7 (28.6 – 37.0)
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Age <65 Years Age ≥65 Years

Characteristic

No. of 
Patients (N = 
570) Proportion, % (95% CI)

No. of 
Patients (N = 
505) Proportion, % (95% CI)

P-value 
†

 Yes

  Full code 93 16.3 (13.4 – 19.6) 100 19.8 (16.4 – 23.6)

  Do not resuscitate 48 8.4 (6.3 – 11.0) 113 22.4 (18.8 – 26.3)

  Do not intubate 3 0.53 (0.11 – 1.5) 3 0.59 (0.12 – 1.7)

  Comfort care only 13 2.3 (1.2 – 3.9) 15 3.0 (1.7 – 4.9)

  Other 57 10.0 (7.7 – 12.8) 57 11.3 (8.7 – 14.4)

 Unknown 29 5.1 (3.4 – 7.2) 52 10.3 (7.8 – 13.3)

Patient report currently receiving 
palliative care <0.01

 No 471 82.6 (79.3 – 85.7) 456 90.3 (87.4 – 92.7)

 Yes 57 10.0 (7.7 – 12.8) 29 5.7 (3.9 – 8.1)

 Missing 42 7.4 (5.4 – 9.8) 20 4.0 (2.4 – 6.1)

Patient report of currently 
receiving hospice care 0.05

 No 547 96.0 (94.0 – 97.4) 497 98.4 (96.9 – 99.3)

 Yes 14 2.5 (1.4 – 4.1) 6 1.2 (0.44 – 2.6)

 Missing 9 1.6 (0.72 – 3.0) 2 0.40 (0.05 – 1.4)

Abbreviation: CNS, central nervous system; CI, confidence interval

*
Cancer type, advanced cancer, and cancer-related therapy data are based on results of medical record review.

†
From Chi-Square tests for the association between each characteristic and age group
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Table 3:

Symptoms and symptom treatment by age groups among adults with active cancer presenting to the 

Emergency Department

Age <65 Years Age ≥65 Years

Symptoms and Symptom Treatment

No. of 
Patients (N 
= 570) Proportion, % (95% CI)

No. of 
Patients (N 
= 505) Proportion, % (95% CI)

P-value 
*

Patient reported symptoms on ED 
survey

 Any pain 398 69.8 (65.9 – 73.6) 270 53.5 (49.0 – 57.9) <.01

 Shortness of breath 187 32.8 (29.0 – 36.8) 183 36.2 (32.0 – 40.6) 0.29

 Abdominal pain 207 36.3 (32.4 – 40.4) 136 26.9 (23.1 – 31.0) <.01

 Nausea 194 34.0 (30.2 – 38.1) 142 28.1 (24.2 – 32.3) 0.03

 Chest pain 103 18.1 (15.0 – 21.5) 66 13.1 (10.3 – 16.3) 0.02

 Urinary symptoms 65 11.4 (8.9 – 14.3) 93 18.4 (15.1 – 22.1) <0.01

Pain severity in the ED (score)† <.01

 None 109 19.1 (16.0 – 22.6) 175 34.7 (30.5 – 39.0)

 Mild 79 13.9 (11.1 – 17.0) 77 15.3 (12.2 – 18.7)

 Moderate 70 12.3 (9.7 – 15.3) 47 9.3 (6.9 – 12.2)

 Severe 173 30.4 (26.6 – 34.3) 96 19.0 (15.7 – 22.7)

 Not documented 139 24.4 (20.9 – 28.1) 110 21.8 (18.3 – 25.6)

Administration of any ED pain 
medication 310 54.4 (50.2 – 58.5) 209 41.4 (37.1 – 45.8) <.01

Type of pain medications 
administered in the ED

 Nonsteroidal anti-inflammatory drug, 
all types 35 6.1 (4.3 – 8.4) 27 5.4 (3.6 – 7.7) 0.58

 Acetaminophen (alone or as part of a 
combination product) 90 15.8 (12.9 – 19.1) 74 14.7 (11.7 – 18.0) 0.61

 Tramadol hydrochloride 8 1.4 (0.61 – 2.8) 5 1.0 (0.32 – 2.3) 0.54

 Any opioid administered in the ED 237 41.6 (37.5 – 45.8) 144 28.5 (24.6 – 32.7) <.01

 Other or unknown 13 2.3 (1.2 – 3.9) 6 1.2 (0.44 – 2.6) 0.18

Pain medication administration in 
patients with moderate or severe pain 
in the ED

 Nonsteroidal anti-inflammatory drug, 
all types 19 7.8 (4.8 – 11.9) 14 9.8 (5.5 – 15.9) 0.50

 Acetaminophen (alone or as part of a 
combination product) 43 17.7 (13.1 – 23.1) 26 18.2 (12.2 – 25.5) 0.90

 Tramadol hydrochloride 6 2.5 (0.91 – 5.3) 4 2.8 (0.77 – 7.0) 0.85**

 Any opioid administered in the ED 149 61.3 (54.9 – 67.5) 79 55.2 (46.7 – 63.6) 0.24

  Short-acting opioid or narcotic 127 52.3 (45.9 – 58.7) 75 52.5 (43.9 – 60.9) 0.97

  Long-acting opioid 37 15.2 (11.0 – 20.4) 9 6.3 (2.9 – 11.6) 0.01

 Other or unknown 6 2.5 (0.91 – 5.3) 0 0.06**

Nausea control documented in the 
ED medical record
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Age <65 Years Age ≥65 Years

Symptoms and Symptom Treatment

No. of 
Patients (N 
= 570) Proportion, % (95% CI)

No. of 
Patients (N 
= 505) Proportion, % (95% CI)

P-value 
*

 Any antiemetic administered in the 
ED 166 29.1 (25.4 – 33.0) 94 18.6 (15.3 – 22.3) <.01

 Patients with nausea in the ED‡ 106 54.6 (47.4 – 61.8) 54 38.0 (30.0 – 46.6) <0.01

Suspected Infection

 Temperature > 38.0°C documented in 
the ED 56 9.8 (7.5 – 12.6) 32 6.3 (4.4 – 8.8) 0.04

 Fever reported at home or 
documented in the ED 86 15.1 (12.3 – 18.3) 64 12.7 (9.9 – 15.9) 0.25

 Neutropenia (neutrophil count 
<500/μL) present 7 1.2 (0.50 – 2.5) 16 3.2 (1.8 – 5.1) 0.01

ED blood culture findings 0.27

 Positive 11 1.9 (1.0 – 3.4) 16 3.2 (1.8 – 5.1)

 Negative 128 22.5 (19.1 – 26.1) 100 19.8 (16.4 – 23.6)

ED urine cultures 0.02

 Positive for >10,000 pathogenic 

organisms† 50 8.8 (6.6 – 11.4) 69 13.7 (10.8 – 17.0)

 Negative 94 16.5 (13.5 – 19.8) 93 18.4 (15.1 – 22.1)

Antibiotics administered in the ED 150 26.3 (22.7 – 30.1) 135 26.7 (22.9 – 30.8) 0.97

Abbreviation: ED, emergency department, CI, confidence interval

*
From Chi-Square tests for the association between each symptom or symptom treatment level and age group

†
Initial mean (SD) pain score among patients < 65 years was 6.59 (2.6) and 6.02 (2.52) for patients ≥ 65 years.

‡
Patients with nausea in the ED n=194 for < 65 years and 142 for ≥ 65 years.

SI conversion factor: To convert neutrophil count to ×109 per liter, multiply by 0.001.

†
Including Contaminant growth reported by laboratory

**
P-values obtained from Fisher’s Exact test
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Table 4.

Condensed Memorial Symptom Assessment Scale (CMSAS) by age groups for adults with active cancer 

presenting to the Emergency Department

Age <65 Years (N = 570) Age ≥65 Years (N = 505)

p- value *Symptom† No. of Patients (%) No. of Patients (%)

CMSAS Sum ‡

 Mean (SD) 1.69 (0.77) 1.54 (0.7) <0.01

 Median (IQR) 1.68 (1.1) 1.53 (1.1)

Physical Symptom Score §

 Mean (SD) 1.74 (0.81) 1.60 (0.8) <0.01

 Median (IQR) 1.75 (1.2) 1.60 (1.2)

 Lack of Energy 0.32

  Not Present 81 (14.2) 59 (11.7)

  Present

   Not at All 0 (0.00) 0 (0.00)

   A little Bit 67 (11.8) 60 (11.9)

   Somewhat 97 (17.0) 95 (18.8)

   Quite a Bit 155 (27.2) 136 (26.9)

   Very Much 161 (28.3) 153 (30.3)

  Missing 9 (1.6) 2 (0.40)

 Lack of Appetite 0.55

  Not Present 186 (32.6) 171 (33.9)

  Present

   Not at All 2 (0.35) 4 (0.79)

   A little Bit 68 (11.9) 57 (11.3)

   Somewhat 89 (15.6) 82 (16.2)

   Quite a Bit 108 (19.0) 92 (18.2)

   Very Much 108 (19.0) 97 (19.2)

  Missing 9 (1.58) 2 (0.40)

 Pain <0.01

  Not Present 109 (19.1) 192 (38.0)

  Present

   Not at All 0 (0.0) 0 (0.0)

   A little Bit 71 (12.5) 63 (12.5)

   Somewhat 91 (16.0) 70 (13.9)

   Quite a Bit 114 (20.0) 88 (17.4)

   Very Much 178 (31.2) 90 (17.8)

  Missing 7 (1.2) 2 (0.40)

 Dry Mouth 0.26**

  Not Present 210 (36.8) 169 (33.5)

  Present
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Age <65 Years (N = 570) Age ≥65 Years (N = 505)

p- value *Symptom† No. of Patients (%) No. of Patients (%)

   Not at All 2 (0.35) 4 (0.79)

   A little Bit 73 (12.8) 86 (17.0)

   Somewhat 81 (14.2) 83 (16.4)

   Quite a Bit 86 (15.1) 74 (14.7)

  Very Much 110 (19.3) 87 (17.2)

  Missing 8 (1.4) 2 (0.40)

 Weight Loss 0.25**

  Not Present 293 (51.4) 255 (50.5)

  Present

   Not at All 1 (0.18) 4 (0.79)

   A little Bit 82 (14.4) 78 (15.5)

   Somewhat 67 (11.8) 70 (13.9)

   Quite a Bit 64 (11.2) 61 (12.1)

   Very Much 56 (9.8) 34 (6.7)

  Missing 7 (1.2) 3 (0.59)

 Feeling Drowsy 0.61

  Not Present 172 (30.2) 174 (34.5)

  Present

   Not at All 2 (0.35) 2 (0.40)

   A little Bit 109 (19.2) 78 (15.5)

   Somewhat 103 (18.2) 93 (18.4)

   Quite a Bit 104 (18.3) 96 (19.0)

   Very Much 72 (12.6) 57 (11.3)

  Missing 8 (1.4) 5 (1.0)

 Shortness of Breath 0.30

  Not Present 302 (53.0) 248 (49.1)

  Present

   Not at All 0 (0.0) 0 (0.00)

   A little Bit 66 (11.6) 67 (13.3)

   Somewhat 73 (12.8) 65 (12.9)

   Quite a Bit 60 (10.5) 55 (10.9)

   Very Much 61 (10.7) 68 (13.5)

  Missing 8 (1.4) 2 (0.40)

 Constipation 0.79

  Not Present 329 (57.7) 284 (56.2)

  Present

   Not at All 1 (0.18) 0 (0.00)

   A little Bit 56 (9.8) 55 (10.9)

   Somewhat 62 (10.9) 58 (11.5)

   Quite a Bit 57 (10.0) 52 (10.3)

   Very Much 57 (10.0) 53 (10.5)
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Age <65 Years (N = 570) Age ≥65 Years (N = 505)

p- value *Symptom† No. of Patients (%) No. of Patients (%)

  Missing 8 (1.4) 3 (0.59)

 Difficulty Sleeping <0.01

  Not Present 203 (35.6) 253 (50.10)

  Present

   Not at All 1 (0.18) 2 (0.40)

   A little Bit 63 (11.1) 50 (9.9)

   Somewhat 99 (17.4) 74 (14.7)

   Quite a Bit 91 (16.0) 65 (12.9)

   Very Much 102 (17.9) 59 (11.7)

  Missing 11 (1.9) 2 (0.40)

 Difficulty

Concentrating 0.01

  Not Present 263 (46.1) 295 (58.4)

  Present

   Not at All

   A little Bit 80 (14.0) 68 (13.5)

   Somewhat 117 (20.5) 72 (14.3)

   Quite a Bit 60 (10.5) 35 (6.9)

   Very Much 43 (7.5) 33 (6.5)

   Somewhat 117 (20.5) 72 (14.3)

  Missing 7 (1.2) 2 (0.40)

 Nausea

  Not Present 245 (43.0) 266 (52.7)

  Present

   Not at All 1 (0.18) 0 (0.0)

   A little Bit 91 (16.0) 83 (16.4)

   Somewhat 106 (18.6) 77 (15.3)

   Quite a Bit 58 (10.2) 37 (7.3)

   Very Much 61 (10.7) 40 (7.9)

  Missing 8 (1.4) 2 (0.40)

Psychological Symptom 
Score |

 Mean (SD) 1.49 (1.2) 1.33 (1.1) 0.03

 Median (IQR) 1.33 (1.7) 1.33 (2.3)

 Worry 0.06

  Not Present 158 (27.7) 169 (33.5)

  Present

   Rarely 43 (7.5) 37 (7.3)

   Occasionally 160 (28.1) 122 (24.2)

   Frequently 114 (20.0) 117 (23.2)

   Almost Constantly 87 (15.3) 57 (11.3)
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Age <65 Years (N = 570) Age ≥65 Years (N = 505)

p- value *Symptom† No. of Patients (%) No. of Patients (%)

  Missing 8 (1.4) 3 (0.59)

 Feeling Sad 0.20

  Not Present 243 (42.6) 249 (49.3)

  Present

   Rarely 54 (9.5) 43 (8.5)

   Occasionally 143 (25.1) 106 (21.0)

   Frequently 74 (13.0) 68 (13.5)

   Almost Constantly 46 (8.1) 35 (6.9)

  Missing 10 (1.8) 4 (0.79)

 Feeling Nervous 0.04

  Not Present 256 (44.9) 264 (52.3)

  Present

   Rarely 63 (11.1) 44 (8.7)

   Occasionally 128 (22.5) 113 (22.4)

   Frequently 65 (11.4) 56 (11.1)

   Almost Constantly 49 (8.6) 25 (5.0)

  Missing 9 (1.6) 3 (0.59)

Abbreviation: SD, Standard Deviation; IQR interquartile range

*
For CMSAS Sum, Physical Symptom Score and Psychological Symptom Score the P-values are from Wilcoxon two-sample tests for the 

difference between the two age groups. From Chi-Square tests for association between each symptom and age group. Fisher’s exact tests were 
performed from dry mouth, weight loss and nausea.

†
For each symptom patients were asked to indicate if it was present in the past 7 days and, if present, how much this symptom bothered or 

distressed them in the past 7 days.

‡
The CMSAS Sum is the average of the physical and psychological symptom scores

§
The Physical Symptom Score is the average of all the physical symptoms

| |
The Psychological Symptom Score is the average of all the psychological symptoms

**
P-values obtained from Fisher’s Exact test
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