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REVIEWS

Recognizing the emergency department’s 
role in oncologic care: a review of the literature 
on unplanned acute care
Rebecca S. Lash1*  , Arthur S. Hong2, Janice F. Bell3, Sarah C. Reed4 and Nicholas Pettit5 

Abstract 

Background: The global prevalence of cancer is rapidly increasing and will increase the acute care needs of patients 
with cancer, including emergency department (ED) care. Patients with cancer present to the ED across the cancer care 
continuum from diagnosis through treatment, survivorship, and end-of-life. This article describes the characteristics 
and determinants of ED visits, as well as challenges in the effort to define preventable ED visits in this population.

Findings: The most recent population-based estimates suggest 4% of all ED visits are cancer-related and roughly two 
thirds of these ED visits result in hospitalization—a 4-fold higher ED hospitalization rate than the general population. 
Approximately 44% of cancer patients visit the ED within 1 year of diagnosis, and more often have repeat ED visits 
within a short time frame, though there is substantial variability across cancer types. Similar patterns of cancer-related 
ED use are observed internationally across a range of different national payment and health system settings. ED use 
for patients with cancer likely reflects a complex interaction of individual and contextual factors—including provider 
behavior, health system characteristics, and health policies—that warrants greater attention in the literature.

Conclusions: Given the amount and complexity of cancer care delivered in the emergency setting, future research is 
recommended to examine specific symptoms associated with cancer-related ED visits, the contextual determinants of 
ED use, and definitions of preventable ED use specific to patients with cancer.
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Background
Globally, clinicians and policymakers are increasingly 
focused on improving the quality of cancer care by opti-
mizing health care delivery [1–3]. Current estimates pro-
ject dramatic increases in new cancer diagnoses, cancer 
survivorship, and costs of care [4–6]. Furthermore, as 
global cancer incidence increases, the burden of cancer 
care is expected to fall increasingly on lower-income 
countries [7]. With improving cancer treatments and 
survival, the primary and specialty care needs of cancer 

survivors will have substantial implications for health 
systems worldwide.

Approximately 4% of all adult emergency department 
(ED) visits in the US are for cancer-related complaints [8, 
9]. Although this may not seem to be a high proportion, 
it represents a substantial number of visits amongst the 
extraordinary variety of conditions treated in EDs. These 
visits tend to be of higher triage acuity and severity, espe-
cially among patients with concurrent co-morbid condi-
tions and among older adults with complex care needs 
[8, 10]. Furthermore, this rate is comparable to the pro-
portion of visits related to congestive heart failure (4%), 
chronic kidney disease (3.5%), cerebrovascular disease 
including strokes (3.7%), and highly prevalent chronic 
conditions such as diabetes (6%) [9].
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Reports from Australia, the United Kingdom (UK), 
Brazil, and South Korea highlight similar concerns about 
the growing number of cancer patients and the increasing 
burden on EDs to manage disease- and treatment-related 
acute care [11–14]. A 2017 National Health Service 
report from the UK emphasized dramatic increases in 
ED presentations related to cancer and concomitantly 
high rates of inpatient admission—often associated with 
poor patient experience, inadequate communication, and 
fragmented care coordination [15].

Patients with cancer present to the ED across the can-
cer survivorship continuum: at diagnosis, through treat-
ment, post-treatment periods, and at the end-of-life 
(Fig. 1) [16]. Their reasons for ED visits range from time-
sensitive emergencies to use of the ED as an entry point 
for a hospital admission. Notably, patients with cancer 
often incur multiple visits [17, 18]. Patients with can-
cer may also present to the ED for conditions seemingly 
unrelated to their cancer (e.g., motor vehicle collisions, 
musculoskeletal injuries), but care for these patients is 
potentially complicated by cancer and its treatment [16, 
19].

ED use for patients with cancer reflects complex inter-
actions between individual factors (e.g., insurance status, 
ability to use services), provider factors (e.g., knowledge, 
skills, communication, referrals, and access to special-
ists), health system factors (e.g., bed capacity), and pol-
icy factors (e.g., availability of social care) [20]. While 
the number of ED visits per capita remained consistent 
between 2009 and 2018, costs have increased dramati-
cally and crowding remains a persistent problem [21, 22]. 
EDs have continued to attract scrutiny as an inefficient 

and fragmentary site of care. This has led to an inter-
est in defining “avoidable” or “preventable” ED visits, 
though research on this is still in the early stages [14, 
23–26]. Additionally, policy makers and practitioners 
have focused on non-urgent ED visits, reflecting patient 
desires to avoid ED care and its subsequent disruptions 
to ongoing cancer treatment [27].

Despite growing interest, patterns of ED use among 
patients with cancer are still poorly understood. Varia-
tions in study methodology and heterogeneity in the mix 
of studied cancer types make comprehensive descriptions 
of ED use challenging. This article summarizes the cur-
rent evidence about what is known concerning ED use by 
adult patients with cancer, specifically, the distribution of 
visits (i.e., frequency, incidence, and disposition), deter-
minants of use, and the preventability of visits. Descrip-
tions of patterns of ED utilization among pediatric 
oncology patients are described elsewhere [28–30]. Simi-
larly, descriptions of specific interventions to reduce ED 
use and the impact of palliative care in this population 
are not explored in this review. We present the US-based 
literature first and then add comparisons from interna-
tional reports.

Distribution of ED visits among patients with cancer
Data sources
In the US, there are few robust data sources linking 
important clinical cancer details and comprehensive 
health care utilization. Nationally representative admin-
istrative data sets capturing complete utilization do not 
reliably capture incident cancer diagnoses, stage, treat-
ment information, or complete co-morbidity data (e.g., 

Fig. 1 Emergency department visits across the cancer care trajectory [16]
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Medical Expenditure Panel Survey [31], Nationwide 
Emergency Department Sample [32], National Hospital 
Ambulatory Medical Care Survey [33]). These datasets 
often rely on a clinician coding a cancer diagnosis during 
a patient encounter or reporting patient survey responses 
with little detail, so it is difficult to ascertain how recently 
a patient was diagnosed or whether treatment is ongoing.

Local and regional cancer registries collect specific 
cancer and initial treatment information, but often have 
limited health care utilization data, including ED vis-
its [34]. The Surveillance Epidemiology and End Results 
(SEER) program includes population-based information 
about cancer incidence and survival but does not provide 
related health services data [35]. Researchers can link 
these registries to utilization data—most notably SEER 
linked to Medicare insurance claims; however, this is 
limited only to subsegments of insured cancer patients. 
Some state-level all-payer claims datasets can be linked 
to statewide cancer registries, but these datasets may not 
contain claims from all insurers or the uninsured, and 
it is often difficult to longitudinally link patients as they 
change insurance plans over time [36]. Therefore, the 
incidence and frequency of cancer patients visiting EDs 
in the US are difficult to conclusively ascertain [24].

Estimates

Cancer‑related ED visits Despite data limitatons, 
the most recent population-based estimates suggest 
that  between 2006 and 2014 over 4% of all US-based 
ED visits were cancer-related [8, 37]. Geographically, 
patterns of ED use are consistent across regions of the 
US (Northeast, Midwest, South, West) [37]. The num-
ber of ED visits varies by the   primary cancer diagno-
sis, and there are large numbers of ED visits comprised 
of patients with breast, lung, prostate, and colon cancer 
because they are relatively common cancers. The top 
cancers associated with ED visits include lung 10–27% 
[8, 17, 38–40], breast 6–15% [8, 17, 38–40], colon 6–12% 
[8, 17, 38–40], prostate 5–11% [8, 17, 38–40], multiple 
cancers 10% [8], and female reproductive or genital 6–7% 
[8, 17, 39]. These ED visit level reports largely reflect the 
population prevalence of cancer survivors and may not 
account for patient-specific information (diagnosis and 
treatment data) nor account for multiple visits by the 
same patient.

Incidence of ED use among patients with cancer Among 
all patients with cancer, the presence of any ED visit 
and the distribution and timing of ED visits is difficult 
to describe, in part because estimates depend on vari-
able precipitating triggering events. ED visits are meas-
ured within a particular time span (e.g., from diagnosis 

or from treatment, such as surgery, radiation, or chemo-
therapy), but the time spans vary greatly [24]. For exam-
ple, one study of breast cancer patients receiving a mas-
tectomy reported that 3% of the sample had an ED visit 
within 30 days of surgery [41] while 11% of high-risk 
patients with head/neck cancer receiving radiation had 
an ED visit during treatment or within 90 days of treat-
ment completion [42].

Using a standardized 30-day visit rate, studies that exam-
ined postsurgical periods reported 2–12% of the sample 
visited an ED within 30 days after surgery and a study 
that evaluated a post-chemotherapy time frame demon-
strated 5% of the sample visited the ED [24]. Estimates 
provided by the population-based studies tend to report 
higher ED use than those that focus on smaller single-
setting samples [24].

Time from diagnosis offers a consistent measure to exam-
ine ED use by patients with cancer across cancer types, 
although it is important to consider the factors that 
impact time to diagnosis. We summarize some estimates 
at 30, 180, and 365 days from diagnosis in Table 1 [17, 18, 
43, 44]. Due to differences in diagnostic and treatment 
patterns, the incidence of ED visits varies by cancer type. 
It is important to distinguish between the patient level 
and visit level estimates. This table shows that patients 
with certain cancers, including lung, colon, and pancreas, 
are more likely to have an ED visit.

Multiple visits A large proportion of cancer patients 
have multiple ED visits [17, 18]. A California population-
based study reported that 20% of patients with cancer 
had one ED visit, 8% had two visits, and 7% had three or 
more visits within 180 days of diagnosis. Among those 
with at least one ED visit, 44% had two or more visits 
and 21% had 3 or more visits [17]. These rates of multiple 
visits are substantially higher than in the general patient 
population where only 6.5% have two or more ED visits 
in a year [45]. These ED visits are made to a wide range 
of facilities: patients who are being treated at one health 
system may only present to that system’s ED for roughly 
one in three visits, underscoring the importance of the 
data limitations we discussed above [46].

Disposition While inpatient admission rates vary by 
cancer type, patients with cancer who visit the ED have 
higher rates of admission (49–63%) and are four to five 
times as likely to be admitted than non-cancer patients 
(12%) [8, 9, 17, 37, 38, 47]. Patients with cancer are more 
likely to be admitted to a progressive care or intensive 
care unit (11%) compared to the general population (2%) 
[9, 10]. Between 34 and 49% are discharged home [8, 10, 
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17] and approximately, 4–5% of the remaining patients 
are transferred to another facility, die during the ED vis-
its, or leave before physican evaluation or against medical 
advice [10, 48].

Determinants of ED use among cancer patients
The Andersen Behavioral Model of Health Services Use 
provides a framework to understand the determinants of 
ED use among cancer patients [49]. In this model, health 
service use is determined by the interaction between 
societal, individual (predisposing characteristics, ena-
bling resources, and illness severity factors), and health 
system characteristics. The individual-level factors asso-
ciated with ED use tend to be similar to the general 
patient literature--including chronic conditions such as 
diabetes or other sub-populations such as older adults 
(Table 2) [50, 51].

The predisposing, enabling, and illness severity factors 
associated with ED visits among patients with cancer 
vary by cohort definition (e.g., by cancer type or area of 
residence), treatment, complications of interest, and time 
frame studied. Among the US studies, there is heteroge-
neity in the time period examined (generally within the 
first year after diagnosis but as short as within 30 days 
of treatment), the number of participants (n=220 to 
89,311), and cancers included [18, 24, 53]. Some studies 
focus on older adults, precluding the ability to examine 
age as a determinant of ED use. Many studies focus solely 
on one or more of the top four most prevalent cancers 
(i.e., prostate, breast, lung, and colorectal) [24].

Predisposing factors
Similar to the general population, for patients with can-
cer, predisposing factors of non-white [18] and African 
American [50, 54, 55] race/ethnicity, and older age [18, 
50] were associated with more ED use, compared with 
white, non-Hispanic race/ethnicity, and younger age. 
Being male compared to female resulted in higher rates 
of ED use [56, 57]. Additionally, ED use before a cancer 
diagnosis has been found to be highly predictive of ED 
utilization after a cancer diagnosis [55, 58]. 

 Enabling factors
Enabling factors associated with higher ED use for 
patients with cancer also reflect the same factors as 
for the general population: higher ED use is associ-
ated with urban dwellers compared to rural residents 

Table 1 Cumulative percentage of cancer patients with at least 
one ED visit by time from diagnosis [17]

These estimates are from four population-based studies that provide data on 
ED visits by cancer patients and time from diagnosis. Unless specified, data are 
derived from California state-based data from 2009 to 2010 [17]

Cancer type Time from diagnosis

30 days 180 days 365 days

All 17 35, 44–69 [44] 44

Bladder 21 44 54

Brain 39 60 68

Breast 5 22 31, 15–21 [43]

Colon 20 41 49, 55 [19]

Digestive 26 54 63

Endocrine 7 19 25

Eye 6 18 26

Gynecological 17 36 44

Hodgkin lymphoma 18 43 46

Ill-defined/unknown 36 53 57

Leukemia 26 45 53

Liver 29 54 63

Lung 30 55 64

Male genital (non-prostate) 16 28 36

Melanoma 5 14 22

Myeloma 28 53 63

Non-Hodgkin lymphoma 22 44 51

Oral 12 39 48

Other 20 42 53

Pancreas 37 62 69

Prostate 6 17 25

Respiratory (non-lung) 18 43 52

Stomach 27 55 63

Urinary 21 39 47

Table 2 Individual determinant of ED use [49, 52]

Description Factors associated with general ED use

Predisposing factors
 Demographic, social structures (education, religion), and individual beliefs

▪ Age: Adults age 65 years older age
▪ Sex: Females compared to males
▪ Rates are lower among those living in the West compared to other regions

Enabling factors
 Income, health insurance, access to regular care, area if residence

▪ Private insurance or Medicaid compared to Medicare or no insurance
▪ Residence in low-income areas

Illness severity factors
 Perceived (disability, symptoms, general state) and Evaluated (diagnosis)

▪ Diagnosis: abdominal pain, chest pain, back problems, urinary tract infec-
tions, or skin infections
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[50], Medicaid or uninsured status [55], and changes to 
insurance eligibility or cost-sharing structure [44, 59]. 
Unmarried compared to married patients and low neigh-
borhood median incomes are also associated with higher 
ED use [50].

Illness severity factors
Operational definitions of illness severity factors for ED 
care include reasons for visit, symptoms, chief com-
plaints, and coded diagnoses, and they vary across 
healthcare settings and studies. Ultimately, the underly-
ing symptoms or diagnoses associated with ED visits are 
illness severity-related determinants of ED use. Cancer 
patients present to the ED with a variety of complaints 
but tend to have symptoms or diagnoses related to pain, 
respiratory, gastrointestinal, cardiac, and infectious 
concerns.

A systematic review of symptoms experienced by 
cancer patients visiting the ED identified 28 reported 
symptoms, including psychological (such as anxiety), 
gastrointestinal, neurological, respiratory, dermatologi-
cal, urological, pain, fever and infection, edema, bleeding, 
fatigue, and altered nutritional status [60]. The primary 
reason for visit or chief complaint, as opposed to coded 
diagnoses, tends to be related to pain, respiratory dis-
tress, fever, and gastrointestinal issues [37, 38, 47].

In contrast, some recent population-based studies use 
only coded diagnoses to describe the reason for an ED 
visit [8, 17, 23]. A national sample of cancer-related ED 
visits from 2006 to 2012 reported pneumonia as the most 
common diagnosis, accounting for 4.5% of cancer-related 
visits [8]. Other diagnoses that each represented between 
3 and 4% of visits were nonspecific chest pain, urinary 
tract infections, septicemia, and chronic obstructive pul-
monary disease [8]. Abdominal pain, fluid and electrolyte 
disorders, congestive heart failure, cardiac dysrhythmia, 
and intestinal obstruction without hernia each repre-
sented between 2 and 3% of the ED visits [8].

This discrepancy between reasons for ED visit is likely 
explained by the fact that ED diagnosis codes are entered 
after complaints have been differentiated by thorough 
clinical evaluation. For example, a patient presenting 
with chest pain could ultimately be diagnosed with a 
wide range of diagnoses as well as non-specific chest pain 
[61]. This, in part, explains the differences in “reasons for 
ED visit” between studies that use presenting complaints 
and those that use diagnosis codes.

ED visit diagnoses also vary by disposition [17]. 
Yet, regardless of visit disposition, the top 10 diagno-
ses cumulatively account for less than 40% of all visits, 
underscoring the variability in precipitating factors for 
ED visits among cancer patients [8, 17]. Furthermore, 
how specific codes are grouped into clinically meaningful 

categories can vary according to the scenario studied, 
such as surgical complications versus chemotherapy-
related complications.

Finally, other studies have reported that patients with 
a greater number of comorbidities [18, 59, 62], a diagno-
sis of depression compared to no depression [63], various 
combinations of cancer treatments—chemotherapy and/
or radiation therapy to specific targets [18, 50, 54, 55, 59, 
64, 65], more severe symptoms [62], longer delays to ini-
tiation of treatment [54], and those close to the end of life 
(less than 1 year of survival after diagnosis) [56, 66] all 
had higher rates of ED use. Although cancer stage is con-
sidered an illness severity factor that increases ED use, 
evidence on this is somewhat mixed [24, 55]. Given the 
wide variety in study methodology, it is difficult to sum-
marize ED visits in relation to specific cancer treatments 
and phases of cancer care despite the clinical importance 
of these factors.

Health system factors
Although there are often clinician phone line resources 
available for cancer patients, recent research suggests 
that patients with cancer do not often call before going 
to the ED, and even when they call, they are frequently 
directed to the ED by the clinician [27, 46]. A potential 
explanation of the underuse of these phone-based triage 
resources is suggested by qualitative work finding that 
patients feel guilty for bothering providers [27]. While a 
common explanation of non-urgent ED use is that other 
outpatient alternatives were closed, at least two popula-
tion-based US studies have found that roughly half of ED 
arrivals occur during business hours [38, 48].

Preventability of ED visits among cancer patients
One of the primary goals of examining ED visits is to 
identify care that could have been prevented or more 
optimally delivered in an alternate setting. Despite great 
attention to preventable ED use, widely used measures 
rely on diagnosis codes only, and there is little consensus 
on measures specifically for patients with cancer [24]. 
The existing validated diagnosis code-based measures to 
define preventable ED visits include cancer patients, but 
are not cancer-specific [23, 24]: for instance, febrile neu-
tropenia is not classified by these measures [23, 24].

We outline the details of larger efforts to define pre-
ventable ED use in patients with cancer in Table  3. In 
2016, the Centers for Medicare & Medicaid Services 
(CMS) established a quality metric that tallies anemia, 
dehydration, diarrhea, emesis, fever, nausea, neutropenia, 
pain, pneumonia, or sepsis within 30 days of outpatient 
chemotherapy or immunotherapy administration [26]. 
Using claims data, Panattoni et al. quantified the propor-
tion of ED visits defined as preventable according to this 
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definition, as well as from a patient-reported outcome 
symptom tracking tool, identifying 18 diagnoses repre-
senting potentially preventable ED visits in the year after 
chemotherapy, radiation or both, that accounted for 40% 
of the primary diagnoses of ED visits, up to 63% if includ-
ing all coding fields in the visit [23].

A closer examination of these diagnosis code-based 
definitions of preventable raises questions. Conditions 
such as sepsis, pneumonia, or dyspnea may represent 
clinically significant events that frequently justify ED 
visit and hospital admission and are difficult to imagine 
how to prevent. Given that the diagnoses described in 
Table 3 may be present in over half of cancer-related ED 
visits but these patients might actually have serious life-
threatening conditions, risk stratification methodologies 
are needed to better distinguish which ED visits could be 
safely be prevented [23, 39]. More careful clinician chart 
reviews of ED visits find a lower proportion of potentially 
preventable visits—10–25% of ED visits in one site [67] 
and roughly 20% of hospitalizations from another [68]. 
Finally, all of these determinations are made based on cli-
nician expertise and opinion, yet it remains unclear how 
even well-equipped health systems and clinical settings 
could prevent this purportedly preventable care.

Patients who obtain their initial cancer diagnosis in the 
ED, roughly 12–32% of patients with cancer, represent 
an ongoing clinical challenge [69–72]. The symptoms 
leading to ED visits may be either directly related to the 
cancer, or cancers may be incidental findings during eval-
uation. In either circumstance, it is difficult to establish 
whether these visits were potentially avoidable based on 
diagnosis codes and even more difficult to determine if 
limited access to primary care or cancer screenings con-
tributed to a delayed diagnosis in the ED.

International perspectives
Frequency of ED use
ED use by cancer patients outside the US is also charac-
terized by high incidence and frequency, across a range 
of payment and medical system structures [73–79]. For 
example, in Australia 40% of cancer patients visited the 
ED at least once in the year following diagnosis, 63% of 
these ED visitors had multiple visits, and 2.4% of all ED 
visits were made by cancer patients [74, 75]. Studies from 
other countries report high frequencies of patients with 
multiple ED visits as well [74, 77, 80, 81]. For instance, 
in Canadian breast cancer patients receiving chemother-
apy, nearly 37% of those with at least one ED visit within 
30 days of treatment had multiple visits [77]. Yet, direct 
inter-country comparisons are difficult due to differential 
cancer and comorbidity burdens, health system struc-
tures, and treatment patterns.

Determinants of ED use
A range of international studies describes a similar ecol-
ogy of reasons for ED visits. Similar to the US, studies 
from Brazil, Australia, the UK, Canada, and Taiwan iden-
tify the most common complaints to be abdominal pain, 
back pain, dyspnea, weakness/fatigue, infection, fever 
(neutropenic and non- neutropenic), nausea/vomiting, 
drug reaction, surgical site issues, shortness of breath, 
and process of care issues [76, 78, 81, 82].

Studies from the UK, Australia, and Canada find that 
ED visit likelihood varies by age and gender within cer-
tain cancer types: head and neck, upper gastrointestinal, 
colorectal, lung, breast, and women diagnosed with can-
cers of the bladder [13, 69, 75]. Other predictors of higher 
ED use include low socioeconomic status (for most can-
cers), having comorbidities, surgery in the prior 45 days 
of surgery, mastectomy versus lumpectomy, operation 
before definitive oncologic control, lower institutional 
volume, polypharmacy, benzodiazepine use, anticoagu-
lant use, cardiovascular disease, diabetes, and past hospi-
talization [69, 75, 78].

Table 3 Criteria for identifying preventable ED visits among 
patients with cancer

a Diagnosis
b Within 30 days of outpatient chemotherapy treatment
c Complaints (not diagnosis)

Panattoni, et al. [23]a CMS [26]b Roy et al. [67]c

Anemia Anemia

Appetite loss Appetite loss

Constipation Constipation

Cough Cough

Dehydration Dehydration Dehydration

Diarrhea Diarrhea Diarrhea

Dyspnea Dyspnea

Dysuria Dysuria

Emesis Emesis Emesis

Fatigue Fatigue

Fever Fever

Flushing Hot flashes

Nausea Nausea

Neuropathy Neuropathy

Neutropenia Neutropenia

Pain Pain Pain

Pneumonia Pneumonia

Sepsis Sepsis

Vomiting
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International perspective on preventable ED use
Despite advantages in data centralization, international 
efforts to define potentially preventable ED visits have 
met similar challenges to those in the US. Some reports 
from nationalized health care systems focus on cancer 
diagnoses in the ED as a particular subset of preventable 
ED use [71, 83]. Other studies from Canada, France, and 
South Korea all use different definitions and methods to 
describe preventable visits [12, 84, 85]. These definitions 
of avoidable include care related to device problems, con-
stipation, repeated prescriptions, follow-up visits, or lab-
oratory examinations; the need for a medical exam within 
24 h; or a problem that could be resolved at an outpatient 
clinic, or over the telephone, while considering visits due 
to hospice referral, chemotherapy or radiotherapy, or sur-
gery as unavoidable [12, 84, 85]. Using these varied defi-
nitions between 7 and 60% of visits may be classified as 
potentially avoidable.

Finally, we note that the international reports almost 
exclusively come from developed nations with robust 
health care systems. Some of this may be explained by 
the larger structural differences in the organization of 
acute and cancer care in less developed nations. With the 
global cancer burden shifting to developing countries, 
the ability to address acute care needs remains an impor-
tant issue.

Conclusion
One of the greatest challenges to providing high-quality 
cancer care worldwide is the management of unplanned 
acute care during cancer treatment [86]. The need for 
well-coordinated end-of-life and palliative care is well 
established, but acute care, ED visits, and hospitaliza-
tions still increase towards the end of life [3]. While a few 
select health systems have developed oncology-specific 
EDs, urgent care, or walk-in clinics to address unsched-
uled concerns, the majority of patients receive cancer 
treatment in less concentrated community-based set-
tings and may rely on general EDs for their unplanned 
acute care needs [3]. The literature is only beginning to 
address the impacts of modern immunotherapies, fur-
ther complicating our ability to anticipate urgent and 
emergent acute care needs. While cancer patients have a 
higher risk of hospital admission and death, other impor-
tant ED-specific outcomes could be explored, taking into 
account treatment regimens, specific symptoms, and 
patient experiences [19].

Understanding ED use by patients with cancer requires 
careful clinical examination of both the frequency and 
reasons for visits by cancer patients as well as assessment 
of upstream drivers. Such research would better prepare 
health providers and systems to develop innovations that 
address optimizing ED use, and allow partnering with 

policy makers to refine definitions of preventable ED use 
in this population. This information is essential to imple-
menting and disseminating successful oncology care 
innovations which may include tele-medicine, enhanced 
symptom management support systems, care pathways, 
oncology-specific EDs, and other ED alternatives. Of 
particular interest may be multi-level interventions that 
address at least three levels of the multi-layered health 
care system (e.g., individual, provider team, organization, 
community, or health policy) [87].

Determinants of ED use include a complex constella-
tion of predisposing, enabling, and illness severity fac-
tors, with most studied at the individual patient level. 
However, nearly all are immutable demographic or clini-
cal characteristics that are not clear targets for direct or 
indirect intervention. An actionable list of intervenable 
factors associated with increased individual ED use is 
lacking. More broadly, little is known about the contex-
tual determinants of ED use—including provider, health 
system, and policy factors—in part because of limitations 
in extant data. Future research and data investments 
should be targeted to address these gaps. Likewise, while 
the impact of the COVID-19 pandemic is still evolving, it 
is reasonable to assume that there will be delays in cancer 
diagnosis and complications that will inevitably impact 
the care of these patients in emergent and urgent settings 
[88].

The variability in defining avoidable ED visits in coun-
tries with robust national health systems and central-
ized data highlights the complexity of describing ED 
care needs for the cancer patient population. However, 
conservative estimates suggest that there is substantial 
room for improvement. A potentially fruitful direction 
may be to develop a deeper understanding of some of 
the most frequent reasons for visits: pain, dyspnea, nau-
sea/vomiting, and concerns for bacterial infection [39]. 
Lastly, the very definition of avoidable ED visits from the 
clinician standpoint is also unclear and may be context-
dependent. We suggest a shift towards increasing the 
patient-centeredness of the provision of cancer care, both 
scheduled and unscheduled, to provide a concrete direc-
tion for improving the quality of unplanned acute care.

Abbreviations
ED: Emergency department; US: United States; SEER: Surveillance Epidemiol-
ogy and End Results; CMS: Centers for Medicare & Medicaid Services.

Acknowledgements
Not applicable.

Authors’ contributions
RL, JB, and SR provided substantial contributions to the conception and 
design of the work. RL, JB, and SR contributed to the acquisition of data/arti-
cles for inclusion and the search strategy. AH and NP provided additional sup-
port references as appropriate. All authors analyzed the literature, interpreted 



Page 8 of 10Lash et al. Emergency Cancer Care             (2022) 1:6 

data, and analyzed future implications. The authors drafted and revised the 
publication. The authors read and approved the final manuscript.

Funding
None.

Availability of data and materials
Not applicable.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Indiana University, School of Nursing, Liberal Arts 303b, 2101 E Coliseum Blvd, 
Fort Wayne, IN 46815, USA. 2 Division of General Internal Medicine and Depart-
ment of Population and Data Sciences, University of Texas Southwestern 
Medical Center, 5323 Harry Hines Blvd, Dallas, TX 75390-6196, USA. 3 Betty 
Irene Moore School of Nursing, University of California, Davis, 2450 48th St 
#2638, Sacramento, CA 95817, USA. 4 California State University, Sacramento, 
6000 J Street, Sacramento, CA 95819, USA. 5 Department of Emergency Medi-
cine, Indiana University School of Medicine, 720 Eskenazi Ave, 3rd Floor FOB, 
Emergency Medicine, Indianapolis, IN 46202, USA. 

Received: 31 March 2022   Accepted: 8 May 2022

References
 1. Levit LA, Balogh E, Nass SJ, Ganz P, editors. Delivering high-quality cancer 

care: charting a new course for a system in crisis. Washington, D.C.: 
National Academies Press; 2013. https:// doi. org/ 10. 17226/ 18359.

 2. Berwick DM, Nolan TW, Whittington J. The triple aim: care, health, and 
cost. Health Aff. 2008;27(3):759–69. https:// doi. org/ 10. 1377/ hltha ff. 27.3. 
759.

 3. Cooksley T, Rice T. Emergency oncology: development, current posi-
tion and future direction in the USA and UK. Support Care Cancer. 
2017;25(1):3–7. https:// doi. org/ 10. 1007/ s00520- 016- 3470-1.

 4. Mariotto AB, Yabroff KR, Shao Y, Feuer EJ, Brown ML. Projections of the 
cost of cancer care in the United States: 2010-2020. J Natl Cancer Inst. 
2011;103(2):117–28. https:// doi. org/ 10. 1093/ jnci/ djq495.

 5. IMS Institute for Healthcare Informatics. Global oncology trend report: 
a review of 2015 and outlook to 2020; 2016. https:// www. iqvia. com/-/ 
media/ iqvia/ pdfs/ insti tute- repor ts/ global- oncol ogy- trend- report- 2016. 
pdf.

 6. World Health Organization Global Cancer Observatory. Cancer tomorrow: 
estimated number of incident cases from 2018 to 2040, all cancers, both 
sexes, all ages. 2020. https:// gco. iarc. fr. Accessed 25 Mar 2022.

 7. Prager GW, Braga S, Bystricky B, Qvortrup C, Criscitiello C, Esin E, et al. 
Global cancer control: responding to the growing burden, rising costs 
and inequalities in access. ESMO Open. 2018;3(2):e000285. https:// doi. 
org/ 10. 1136/ esmoo pen- 2017- 000285.

 8. Rivera DR, Gallicchio L, Brown J, Liu B, Kyriacou DN, Shelburne N. Trends 
in adult cancer-related emergency department utilization: an analysis of 
data from the nationwide emergency department sample. JAMA Oncol. 
2017;3(10):e172450. https:// doi. org/ 10. 1001/ jamao ncol. 2017. 2450.

 9. Cairns C, Kang K, Santo L. National Hospital Ambulatory Medical Care 
Survey: 2018 emergency department summary tables. https:// www. cdc. 
gov/ nchs/ data/ nhamcs/ web_ tables/ 2018- ed- web- tables- 508. pdf.

 10. Adler D, Abar B, Durham DD, Bastani A, Bernstein SL, Baugh CW, et al. 
Validation of the emergency severity index (Version 4) for the triage of 

adult emergency department patients with active cancer. J Emerg Med. 
2019;57(3):354–61. https:// doi. org/ 10. 1016/j. jemer med. 2019. 05. 023.

 11. Chen H, Johnson M, Boland E, Seymour J, Macleod U. Emergency admis-
sions and subsequent inpatient care through an emergency oncology 
service at a tertiary cancer centre: service users’ experiences and views. 
Support Cancer Care. 2019;27(2):451–60. https:// doi. org/ 10. 1007/ 
s00520- 018- 4328-5.

 12. Oh TK, Jo YH, Choi JW. Associated factors and costs of avoidable visits 
to the emergency department among cancer patients: 1-year experi-
ence in a tertiary care hospital in South Korea. Support Care Cancer. 
2018;26(11):3671–9. https:// doi. org/ 10. 1007/ s00520- 018- 4195-0.

 13. Dufton PH, Drosdowsky A, Gerdtz MF, Krishnasamy M. Socio-demo-
graphic and disease related characteristics associated with unplanned 
emergency department visits by cancer patients: a retrospective cohort 
study. BMC Health Serv Res. 2019;19(1):647. https:// doi. org/ 10. 1186/ 
s12913- 019- 4509-z.

 14. White K, Roydhouse J, O’Riordan L, Wand T. Interventions for reducing the 
use of adult emergency department services by cancer patients: Cancer 
Institute NSW; 2013. https:// www. saxin stitu te. org. au/ wp- conte nt/ uploa 
ds/ Inter venti ons- for- reduc ing- the- use- of- adult- Emerg ency- Depar tment- 
servi ces- by- cancer- patie nts. pdf

 15. NHS England Chemotherapy Clinical Reference Group. Clinical Advice to 
Cancer Alliances on Commissioning of Acute Oncology Services, includ-
ing metastatic spinal cord compression; 2017. https:// penin sulac ancer 
allia nce. nhs. uk/ wp- conte nt/ uploa ds/ 2020/ 10/ Clini cal_ Advice_ for_ the_ 
Provi sion_ of_ Acute_ Oncol ogy_ Servi ces_ Oct_ 2017. pdf.

 16. Lash RS, Bell JF, Reed SC. Epidemiology. In: Todd KH, Thomas CR, Alagap-
pan K, editors. Oncologic emergency medicine. 2nd ed. Cham: Springer; 
2021. p. 3–12.

 17. Lash RS, Bell JF, Bold RJ, Joseph JG, Cress RD, Wun T, et al. Emergency 
Department use by recently diagnosed cancer patients in California. J 
Community Support Oncol. 2017;15(2):95–102.

 18. Weidner TK, Kidwell JT, Etzioni DA, Sangaralingham LR, Van Houten HK, 
Asante D, et al. Factors associated with emergency department utilization 
and admission in patients with colorectal cancer. J Gastrointest Surg. 
2018;22(5):913–20. https:// doi. org/ 10. 1007/ s11605- 018- 3707-z.

 19. Qian AS, Qiao EM, Nalawade V, Voora RS, Kotha NV, Dameff C, et al. Impact 
of underlying malignancy on emergency department utilization and 
outcomes. Cancer Med. 2021;10(24):9129–38. https:// doi. org/ 10. 1002/ 
cam4. 4414.

 20. Chen H, Walabyeki J, Johnson M, Boland E, Seymour J, Macleod U. 
An integrated understanding of the complex drivers of emergency 
presentations and admissions in cancer patients: qualitative modelling 
of secondary-care health professionals’ experiences and views. PLoS One. 
2019;14(5). https:// doi. org/ 10. 1371/ journ al. pone. 02164 30.

 21. Office of the Assistant Secretary for Planning and Evaluation, U.S. Depart-
ment of Health & Human Services. Trends in the utilization of emergency 
department services, 2009-2018. 2021. https:// aspe. hhs. gov/ pdf- report/ 
utili zation- emerg ency- depar tment- servi ces.

 22. Ovens H, Drummond A. Measuring crowding: I know it when I see it. 
CJEM. 2022;24(1):1–2. https:// doi. org/ 10. 1007/ s43678- 021- 00240-6.

 23. Panattoni L, Fedorenko C, Greenwood-Hickman MA, Kreizenbeck K, 
Walker JR, Martins R, et al. Characterizing potentially preventable cancer- 
and chronic disease-related emergency department use in the year after 
treatment initiation: a regional study. J Oncol Pract. 2018;14(3):e176–e85. 
https:// doi. org/ 10. 1200/ JOP. 2017. 028191.

 24. Lash RS, Bell JF, Reed SC, Poghosyan H, Rodgers J, Kim KK, et al. A sys-
tematic review of emergency department use among cancer patients. 
Cancer Nurs. 2017;40(2):135–44. https:// doi. org/ 10. 1097/ NCC. 00000 
00000 000360.

 25. Brown J, Grudzen C, Kyriacou DN, Obermeyer Z, Quest T, Rivera D, et al. 
The emergency care of patients with cancer: setting the research agenda. 
Ann Emerg Med. 2016;68(6):706–11. https:// doi. org/ 10. 1016/j. annem 
ergmed. 2016. 01. 021.

 26. Center for Medicare and Medicaid Services. Measures inventory tool: 
admissions and emergency department (ED) visits for patients receiving 
outpatient chemotherapy. 2020. https:// cmit. cms. gov/ CMIT_ public/ 
ViewM easure? Measu reId= 2929. Accessed 1 Mar 2022.

 27. Kaufmann TL, Rendle KA, Aakhus E, Nimgaonkar V, Shah A, Bilger A, et al. 
Views from patients with cancer in the setting of unplanned acute care: 

https://doi.org/10.17226/18359
https://doi.org/10.1377/hlthaff.27.3.759
https://doi.org/10.1377/hlthaff.27.3.759
https://doi.org/10.1007/s00520-016-3470-1
https://doi.org/10.1093/jnci/djq495
https://www.iqvia.com/-/media/iqvia/pdfs/institute-reports/global-oncology-trend-report-2016.pdf
https://www.iqvia.com/-/media/iqvia/pdfs/institute-reports/global-oncology-trend-report-2016.pdf
https://www.iqvia.com/-/media/iqvia/pdfs/institute-reports/global-oncology-trend-report-2016.pdf
https://gco.iarc.fr
https://doi.org/10.1136/esmoopen-2017-000285
https://doi.org/10.1136/esmoopen-2017-000285
https://doi.org/10.1001/jamaoncol.2017.2450
https://www.cdc.gov/nchs/data/nhamcs/web_tables/2018-ed-web-tables-508.pdf
https://www.cdc.gov/nchs/data/nhamcs/web_tables/2018-ed-web-tables-508.pdf
https://doi.org/10.1016/j.jemermed.2019.05.023
https://doi.org/10.1007/s00520-018-4328-5
https://doi.org/10.1007/s00520-018-4328-5
https://doi.org/10.1007/s00520-018-4195-0
https://doi.org/10.1186/s12913-019-4509-z
https://doi.org/10.1186/s12913-019-4509-z
https://www.saxinstitute.org.au/wp-content/uploads/Interventions-for-reducing-the-use-of-adult-Emergency-Department-services-by-cancer-patients.pdf
https://www.saxinstitute.org.au/wp-content/uploads/Interventions-for-reducing-the-use-of-adult-Emergency-Department-services-by-cancer-patients.pdf
https://www.saxinstitute.org.au/wp-content/uploads/Interventions-for-reducing-the-use-of-adult-Emergency-Department-services-by-cancer-patients.pdf
https://peninsulacanceralliance.nhs.uk/wp-content/uploads/2020/10/Clinical_Advice_for_the_Provision_of_Acute_Oncology_Services_Oct_2017.pdf
https://peninsulacanceralliance.nhs.uk/wp-content/uploads/2020/10/Clinical_Advice_for_the_Provision_of_Acute_Oncology_Services_Oct_2017.pdf
https://peninsulacanceralliance.nhs.uk/wp-content/uploads/2020/10/Clinical_Advice_for_the_Provision_of_Acute_Oncology_Services_Oct_2017.pdf
https://doi.org/10.1007/s11605-018-3707-z
https://doi.org/10.1002/cam4.4414
https://doi.org/10.1002/cam4.4414
https://doi.org/10.1371/journal.pone.0216430
https://aspe.hhs.gov/pdf-report/utilization-emergency-department-services
https://aspe.hhs.gov/pdf-report/utilization-emergency-department-services
https://doi.org/10.1007/s43678-021-00240-6
https://doi.org/10.1200/JOP.2017.028191
https://doi.org/10.1097/NCC.0000000000000360
https://doi.org/10.1097/NCC.0000000000000360
https://doi.org/10.1016/j.annemergmed.2016.01.021
https://doi.org/10.1016/j.annemergmed.2016.01.021
https://cmit.cms.gov/CMIT_public/ViewMeasure?MeasureId=2929
https://cmit.cms.gov/CMIT_public/ViewMeasure?MeasureId=2929


Page 9 of 10Lash et al. Emergency Cancer Care             (2022) 1:6  

informing approaches to reduce health care utilization. JCO Oncol Pract. 
2020;16(11):e1291–303. https:// doi. org/ 10. 1200/ OP. 20. 00013.

 28. Mueller EL, Sabbatini A, Gebremariam A, Mody R, Sung L, Macy ML. Why 
pediatric patients with cancer visit the emergency department: United 
States, 2006-2010. Pediatr Blood Cancer. 2015;62(3):490–5. https:// doi. 
org/ 10. 1002/ pbc. 25288.

 29. Mueller EL, Hall M, Carroll AE, Shah SS, Macy ML. Frequent emergency 
department utilizers among children with cancer. Pediatr Blood Cancer. 
2016;63(5):859–64. https:// doi. org/ 10. 1002/ pbc. 25929.

 30. Mueller EL, Hall M, Shah SS, August KJ, Radhi MA, Macy ML. Characteris-
tics of children with cancer discharged or admitted from the emergency 
department. Pediatr Blood Cancer. 2016;63(5):853–8. https:// doi. org/ 10. 
1002/ pbc. 25872.

 31. Agency for Healthcare Research and Quality. Medical expenditure panel 
survey: survey background. 2019. https:// www. meps. ahrq. gov/ mepsw 
eb/ about_ meps/ survey_ back. jsp. Accessed 1 Apr 2020.

 32. Agency for Healthcare Research and Quality: Overview of the Nationwide 
Emergency Department Sample (NEDS). 2020. www. hcup- us. ahrq. gov/ 
nedso vervi ew. jsp. Accessed 1 Apr 2020.

 33. National Center for Health Statistics, Centers for Disease Control and 
Prevention. About the ambulatory health care. 2019. https:// www. cdc. 
gov/ nchs/ ahcd/ about_ ahcd. htm. Accessed 1 Apr 2020.

 34. National Program of Cancer Registries, Center for disease control and pre-
vention: how cancer registries work. 2019. https:// www. cdc. gov/ cancer/ 
npcr/ value/ regis tries. htm. Accessed 1 Apr 2020.

 35. National Cancer Institute, National Institute of Health (US): Overview of 
the SEER program. https:// seer. cancer. gov/ about/ overv iew. html [date 
unknown]. Accessed 1 Apr 2020.

 36. Perraillon MC, Liang R, Sabik LM, Lindrooth RC, Bradley CJ. The role of 
all-payer claims databases to expand central cancer registries: experience 
from Colorado. Health Serv Res. 2021. https:// doi. org/ 10. 1111/ 1475- 6773.

 37. Hsu J, Donnelly JP, Moore JX, Meneses K, Williams G, Wang HE. National 
characteristics of Emergency Department visits by patients with cancer in 
the United States. Am J Emerg Med. 2018;36(11):2038–43. https:// doi. org/ 
10. 1016/j. ajem. 2018. 03. 025.

 38. Mayer DK, Travers D, Wyss A, Leak A, Waller A. Why do patients with can-
cer visit emergency departments? Results of a 2008 population study in 
North Carolina. J Clin Oncol. 2011;29(19):2683–8. https:// doi. org/ 10. 1200/ 
JCO. 2010. 34. 2816.

 39. Caterino JM, Adler D, Durham DD, Yeung SJ, Hudson MF, Bastani A, et al. 
Analysis of diagnoses, symptoms, medications, and admissions among 
patients with cancer presenting to Emergency Departments. JAMA Netw 
Open. 2019;2(3):e190979. https:// doi. org/ 10. 1001/ jaman etwor kopen. 
2019. 0979.

 40. Scholer AJ, Mahmoud OM, Ghosh D, Schwartzman J, Farooq M, Cabrera J, 
et al. Improving cancer patient emergency room utilization: a New Jersey 
state assessment. Cancer Epidemiol. 2017;51:15–22. https:// doi. org/ 10. 
1016/j. canep. 2017. 09. 006.

 41. Nasser JS, Huetteman HE, Chung T-T, Chung KC. Unplanned emergency 
department visits within 30 days of mastectomy and breast reconstruc-
tion. Plast Reconstr Surg. 2018;142(6):1411–20. https:// doi. org/ 10. 1097/ 
PRS. 00000 00000 004970.

 42. Terzo L, Fleming M, Yechoor A, Camporeale J, Troxler M, Roth E, et al. 
Reducing unplanned admissions: focusing on hospital admissions and 
emergency department visits for patients with head and neck cancer 
during radiation therapy. Clin J Oncol Nurs. 2017;21(3):363–9. https:// doi. 
org/ 10. 1188/ 17. CJON. 363- 369.

 43. Hassett MJ, O’Malley AJ, Pakes JR, Newhouse JP, Earle CC. Frequency 
and cost of chemotherapy-related serious adverse effects in a 
population sample of women with breast cancer. J Natl Cancer Inst. 
2006;98(16):1108–17. https:// doi. org/ 10. 1093/ jnci/ djj305.

 44. Subramanian S. Impact of Medicaid copayments on patients with 
cancer: lessons for Medicaid expansion under health reform. Med Care. 
2011;49(9):842–7. https:// doi. org/ 10. 1097/ MLR. 0b013 e3182 1b34db.

 45. National Center for Health Statistics. Health, United States, 2018; 2019. 
https:// www. cdc. gov/ nchs/ data/ hus/ hus18. pdf.

 46. Hong AS, Chang H, Courtney DM, Fullington H, Lee SJC, Sweetenham JW, 
et al. Patterns and results of triage advice before emergency department 
visits made by patients with cancer. JCO Oncol Pract. 2021;17(4):e564–
e74. https:// doi. org/ 10. 1200/ OP. 20. 00617.

 47. Elsayem AF, Merriman KW, Gonzalez CE, Yeung S-CJ, Chaftari PS, Reyes-
Gibby C, et al. Presenting symptoms in the emergency department as 
predictors of intensive care unit admissions and hospital mortality in a 
comprehensive cancer center. J Oncol Pract. 2016;12(5). https:// doi. org/ 
10. 1200/ JOP. 2015. 009019.

 48. Hong AS, Sadeghi N, Harvey V, Lee SC, Halm EA. Characteristics of emer-
gency department visits and select predictors of hospitalization for adults 
with newly diagnosed cancer in a safety-net health system. J Oncol Pract. 
2019;15(6):e490–500. https:// doi. org/ 10. 1200/ JOP. 18. 00614.

 49. Andersen R, Newman JF. Societal and individual determinants of medical 
care utilization in the United States. Milbank Q. 2005;83(4):1–28. https:// 
doi. org/ 10. 1111/j. 1468- 0009. 2005. 00428.x.

 50. Jayadevappa R, Malkowicz SB, Chhatre S, Gallo J, Schwartz JS. Racial and 
ethnic variation in health resource use and cost for prostate cancer. BJU 
Int. 2010;106(6):801–8. https:// doi. org/ 10. 1111/j. 1464- 410X. 2010. 09227.x.

 51. Hudon C, Courteau J, Krieg C, Vanasse A. Factors associated with chronic 
frequent emergency department utilization in a population with diabe-
tes living in metropolitan areas: a population-based retrospective cohort 
study. BMC Health Serv Res. 2017;17(1):525. https:// doi. org/ 10. 1186/ 
s12913- 017- 2453-3.

 52. Moore BJ, Stocks C, Owens PL. Trends in Emergency Department Visits, 
2006–2014. Healthcare costs and utilization project, agency for health-
care research and quality. Statistical brief number: 227, 2017.

 53. Abdel-Rahman O. Gender, socioeconomic status and emergency depart-
ment visits among cancer survivors in the USA: a population-based 
study. J Comp Eff Res. 2021;10(12):969–77. https:// doi. org/ 10. 2217/ 
cer- 2020- 0278.

 54. Jayadevappa R, Chhatre S, Johnson JC, Malkowicz SB. Variation in qual-
ity of care among older men with localized prostate cancer. Cancer. 
2011;117(11):2520–9. https:// doi. org/ 10. 1002/ cncr. 25812.

 55. Hong AS, Nguyen DQ, Lee SC, Courtney DM, Sweetenham JW, Sadeghi N, 
et al. Prior frequent emergency department use as a predictor of emer-
gency department visits after a new cancer diagnosis. JCO Oncol Pract. 
2021;17(11):e1738–52. https:// doi. org/ 10. 1200/ OP. 20. 00889.

 56. Kurtz ME, Kurtz JC, Given CW, Given BA. Utilization of services among 
elderly cancer patients--relationship to age, symptoms, physical function-
ing, comorbidity, and survival status. Ethn Dis. 2005;15(2 Suppl 2):S17–22.

 57. Kurtz ME, Kurtz JC, Given CW, Given B. Predictors of use of health care 
services among elderly lung cancer patients: the first year after diagnosis. 
Support Care Cancer. 2006;14(3):243–50. https:// doi. org/ 10. 1007/ 
s00520- 005- 0877-5.

 58. Hong AS, Handley NR. From risk prediction to delivery innovation: envi-
sioning the path to personalized cancer care delivery. JCO Oncol Pract. 
2022;18(2):90–2. https:// doi. org/ 10. 1200/ OP. 21. 00581.

 59. Goyal RK, Wheeler SB, Kohler RE, Lich KH, Lin CC, Reeder-Hayes K, et al. 
Health care utilization from chemotherapy-related adverse events among 
low-income breast cancer patients: effect of enrollment in a medical 
home program. N C Med J. 2014;75(4):231–8. https:// doi. org/ 10. 18043/ 
ncm. 75.4. 231.

 60. Vandyk AD, Harrison MB, Macartney G, Ross-White A, Stacey D. 
Emergency department visits for symptoms experienced by oncology 
patients: a systematic review. Support Care Cancer. 2012;20(8):1589–99. 
https:// doi. org/ 10. 1007/ s00520- 012- 1459-y.

 61. Raven MC, Lowe RA, Maselli J, Hsia RY. Comparison of presenting com-
plaint vs discharge diagnosis for identifying “nonemergency” emergency 
department visits. JAMA. 2013;309(11):1145–53. https:// doi. org/ 10. 1001/ 
jama. 2013. 1948.

 62. Kurtz ME, Kurtz JC, Given CW, Given B. Effects of a symptom control 
intervention on utilization of health care services among cancer patients. 
Med Sci Monit. 2006;12(7):CR319–24.

 63. Himelhoch S, Weller WE, Wu AW, Anderson GF, Cooper LA. Chronic 
medical illness, depression, and use of acute medical services among 
Medicare beneficiaries. Med Care. 2004;42(6):512–21. https:// doi. org/ 10. 
1097/ 01. mlr. 00001 27998. 89246. ef.

 64. Jayadevappa R, Lee DI, Chhatre S, Guzzo TJ, Malkowicz SB. Comparative 
effectiveness of treatments for high-risk prostate cancer patients. Urol 
Oncol. 2019;37(9):574.e11–8. https:// doi. org/ 10. 1016/j. urolo nc. 2019. 06. 
005.

 65. Hong JC, Niedzwiecki D, Palta M, Tenenbaum JD. Predicting emergency 
visits and hospital admissions during radiation and chemoradiation: an 

https://doi.org/10.1200/OP.20.00013
https://doi.org/10.1002/pbc.25288
https://doi.org/10.1002/pbc.25288
https://doi.org/10.1002/pbc.25929
https://doi.org/10.1002/pbc.25872
https://doi.org/10.1002/pbc.25872
https://www.meps.ahrq.gov/mepsweb/about_meps/survey_back.jsp
https://www.meps.ahrq.gov/mepsweb/about_meps/survey_back.jsp
http://www.hcup-us.ahrq.gov/nedsoverview.jsp
http://www.hcup-us.ahrq.gov/nedsoverview.jsp
https://www.cdc.gov/nchs/ahcd/about_ahcd.htm
https://www.cdc.gov/nchs/ahcd/about_ahcd.htm
https://www.cdc.gov/cancer/npcr/value/registries.htm
https://www.cdc.gov/cancer/npcr/value/registries.htm
https://seer.cancer.gov/about/overview.html
https://doi.org/10.1111/1475-6773
https://doi.org/10.1016/j.ajem.2018.03.025
https://doi.org/10.1016/j.ajem.2018.03.025
https://doi.org/10.1200/JCO.2010.34.2816
https://doi.org/10.1200/JCO.2010.34.2816
https://doi.org/10.1001/jamanetworkopen.2019.0979
https://doi.org/10.1001/jamanetworkopen.2019.0979
https://doi.org/10.1016/j.canep.2017.09.006
https://doi.org/10.1016/j.canep.2017.09.006
https://doi.org/10.1097/PRS.0000000000004970
https://doi.org/10.1097/PRS.0000000000004970
https://doi.org/10.1188/17.CJON.363-369
https://doi.org/10.1188/17.CJON.363-369
https://doi.org/10.1093/jnci/djj305
https://doi.org/10.1097/MLR.0b013e31821b34db
https://www.cdc.gov/nchs/data/hus/hus18.pdf
https://doi.org/10.1200/OP.20.00617
https://doi.org/10.1200/JOP.2015.009019
https://doi.org/10.1200/JOP.2015.009019
https://doi.org/10.1200/JOP.18.00614
https://doi.org/10.1111/j.1468-0009.2005.00428.x
https://doi.org/10.1111/j.1468-0009.2005.00428.x
https://doi.org/10.1111/j.1464-410X.2010.09227.x
https://doi.org/10.1186/s12913-017-2453-3
https://doi.org/10.1186/s12913-017-2453-3
https://doi.org/10.2217/cer-2020-0278
https://doi.org/10.2217/cer-2020-0278
https://doi.org/10.1002/cncr.25812
https://doi.org/10.1200/OP.20.00889
https://doi.org/10.1007/s00520-005-0877-5
https://doi.org/10.1007/s00520-005-0877-5
https://doi.org/10.1200/OP.21.00581
https://doi.org/10.18043/ncm.75.4.231
https://doi.org/10.18043/ncm.75.4.231
https://doi.org/10.1007/s00520-012-1459-y
https://doi.org/10.1001/jama.2013.1948
https://doi.org/10.1001/jama.2013.1948
https://doi.org/10.1097/01.mlr.0000127998.89246.ef
https://doi.org/10.1097/01.mlr.0000127998.89246.ef
https://doi.org/10.1016/j.urolonc.2019.06.005
https://doi.org/10.1016/j.urolonc.2019.06.005


Page 10 of 10Lash et al. Emergency Cancer Care             (2022) 1:6 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

internally validated pretreatment machine learning algorithm. JCO Clin 
Cancer Inform. 2018;2:1–11. https:// doi. org/ 10. 1200/ CCI. 18. 00037.

 66. Bekelman JE, Halpern SD, Blankart CR, Bynum JP, Cohen J, Fowler R, et al. 
Comparison of site of death, health care utilization, and hospital expen-
ditures for patients dying with cancer in 7 developed countries. JAMA. 
2016;315(3):272–83. https:// doi. org/ 10. 1001/ jama. 2015. 18603.

 67. Roy M, Halbert B, Devlin S, Chiu D, Graue R, Zerillo JA. From metrics 
to practice: identifying preventable emergency department visits for 
patients with cancer. Support Care Cancer. 2021;29(7):3571–5. https:// doi. 
org/ 10. 1007/ s00520- 020- 05874-3.

 68. Brooks GA, Jacobson JO, Schrag D. Clinician perspectives on poten-
tially avoidable hospitalizations in patients with cancer. JAMA Oncol. 
2015;1(1):109–10. https:// doi. org/ 10. 1001/ jamao ncol. 2014. 155.

 69. Abel GA, Shelton J, Johnson S, Elliss-Brookes L, Lyratzopoulos G. Cancer-
specific variation in emergency presentation by sex, age and depriva-
tion across 27 common and rarer cancers. Br J Cancer. 2015;112 Suppl 
1(Suppl1):S129–36. https:// doi. org/ 10. 1038/ bjc. 2015. 52.

 70. Livingood WC, Smotherman C, Lukens-Bull K, Aldridge P, Kraemer DF, 
Wood DL, et al. An elephant in the emergency department: symptom 
of disparities in cancer care. Popul Health Manag. 2016;19(2):95–101. 
https:// doi. org/ 10. 1089/ pop. 2015. 0118.

 71. Rogers MJ, Matheson LM, Garrard B, Mukaro V, Riches S, Sheridan M, et al. 
Cancer diagnosed in the Emergency Department of a Regional Health 
Service. Aust J Rural Health. 2016;24(6):409–14. https:// doi. org/ 10. 1111/ 
ajr. 12280.

 72. Murchie P, Smith SM, Yule MS, Adam R, Turner ME, Lee AJ, et al. Does 
emergency presentation of cancer represent poor performance in pri-
mary care? Insights from a novel analysis of linked primary and secondary 
care data. Br J Cancer. 2017;116(9):1148–58. https:// doi. org/ 10. 1038/ bjc. 
2017. 71.

 73. Tanaka T, Taguri M, Fumita S, Okamoto K, Matsuo Y, Hayashi H. Retro-
spective study of unplanned hospital admission for metastatic cancer 
patients visiting the emergency department. Support Care Cancer. 
2017;25(5):1409–15. https:// doi. org/ 10. 1007/ s00520- 016- 3535-1.

 74. Van der Meer DM, Weiland TJ, Philip J, Jelinek GA, Boughey M, Knott J, 
et al. Presentation patterns and outcomes of patients with cancer access-
ing care in emergency departments in Victoria, Australia. Support Care 
Cancer. 2016;24(3):1251–60. https:// doi. org/ 10. 1007/ s00520- 015- 2921-4.

 75. Bureau of Health Information (AU). The insights series: emergency depart-
ment utilisation by people with cancer; 2014. https:// www. bhi. nsw. gov. 
au/__ data/ assets/ pdf_ file/ 0004/ 249691/ Cance rED_ Insig hts. pdf.

 76. Tang M, Horsley P, Lewis CR. Emergency department presentations in 
early stage breast cancer patients receiving adjuvant and neoadjuvant 
chemotherapy. Intern Med J. 2018;48(5):583–7. https:// doi. org/ 10. 1111/ 
imj. 13785.

 77. Pittman NM, Hopman WM, Mates M. Emergency room visits and hospital 
admission rates after curative chemotherapy for breast cancer. J Oncol 
Pract. 2015;11(2):120–5. https:// doi. org/ 10. 1200/ JOP. 2014. 000257.

 78. Westley T, Syrowatka A, Henault D, Rho Y-S, Khazoom F, Chang S-L, et al. 
Patterns and predictors of emergency department visits among older 
patients after breast cancer surgery: a population-based cohort study. J 
Geriatr Oncol. 2018;9(3):204–13. https:// doi. org/ 10. 1016/j. jgo. 2017. 10. 003.

 79. Wu V, Hall SF. Rates and causes of 30-day readmission and emergency 
room utilization following head and neck surgery. J Otolaryngol Head 
Neck Surg. 2018;47(1):36. https:// doi. org/ 10. 1186/ s40463- 018- 0283-x.

 80. Tang P-L, Cheng J-S, Huang W-C, Chang H-S, Chen H-C. Why do head and 
neck cancer patients visit the emergency department? Am J Emerg Med. 
2015;33(8):1102–5. https:// doi. org/ 10. 1016/j. ajem. 2015. 04. 077.

 81. Tsai S-C, Liu L-N, Tang S-T, Chen J-C, Chen M-L. Cancer pain as the 
presenting problem in emergency departments: incidence and related 
factors. Support Care Cancer. 2010;18(1):57–65. https:// doi. org/ 10. 1007/ 
s00520- 009- 0630-6.

 82. Batalini F, Gomes M, Fábio I, Kuwae F, Macanhan G, Pereira JLB. Cancer 
complaints: the profile of patients from the emergency department of a 
Brazilian oncology teaching hospital. F1000Res. 2017;6:1919. https:// doi. 
org/ 10. 12688/ f1000 resea rch. 12632.1.

 83. Abel GA, Mendonca SC, McPhail S, Zhou Y, Elliss-Brookes L, Lyratzopou-
los G. Emergency diagnosis of cancer and previous general practice 
consultations: insights from linked patient survey data. Br J Gen Pract. 
2017;67(659):e377–e87. https:// doi. org/ 10. 3399/ bjgp1 7X690 869.

 84. Barbera L, Atzema C, Sutradhar R, Seow H, Howell D, Husain A, et al. 
Do patient-reported symptoms predict emergency department visits 
in cancer patients? A population-based analysis. Ann Emerg Med. 
2013;61(4):427–37.e5. https:// doi. org/ 10. 1016/j. annem ergmed. 2012. 10. 
010.

 85. Duflos C, Antoun S, Loirat P, DiPalma M, Minvielle E. Identification of 
appropriate and potentially avoidable emergency department referrals 
in a tertiary cancer care center. Support Care Cancer. 2017;25(8):2377–85. 
https:// doi. org/ 10. 1007/ s00520- 017- 3611-1.

 86. Young A, Marshall E, Krzyzanowska M, Robinson B, Brown S, Collinson 
F, et al. Responding to acute care needs of patients with cancer: recent 
trends across continents. Oncologist. 2016;21(3):301–7. https:// doi. org/ 
10. 1634/ theon colog ist. 2014- 0341.

 87. Taplin SH, Anhang Price R, Edwards HM, Foster MK, Breslau ES, Chol-
lette V, et al. Introduction: understanding and influencing multilevel 
factors across the cancer care continuum. J Natl Cancer Inst Monogr. 
2012;2012(44):2–10.

 88. Ward ZJ, Walbaum M, Walbaum B, Guzman MJ, Jimenez de la Jara J, Nervi 
B, et al. Estimating the impact of the COVID-19 pandemic on diagnosis 
and survival of five cancers in Chile from 2020 to 2030: a simulation-
based analysis. Lancet Oncol. 2021;22(10):1427–37. https:// doi. org/ 10. 
1016/ S1470- 2045(21) 00426-5.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1200/CCI.18.00037
https://doi.org/10.1001/jama.2015.18603
https://doi.org/10.1007/s00520-020-05874-3
https://doi.org/10.1007/s00520-020-05874-3
https://doi.org/10.1001/jamaoncol.2014.155
https://doi.org/10.1038/bjc.2015.52
https://doi.org/10.1089/pop.2015.0118
https://doi.org/10.1111/ajr.12280
https://doi.org/10.1111/ajr.12280
https://doi.org/10.1038/bjc.2017.71
https://doi.org/10.1038/bjc.2017.71
https://doi.org/10.1007/s00520-016-3535-1
https://doi.org/10.1007/s00520-015-2921-4
https://www.bhi.nsw.gov.au/__data/assets/pdf_file/0004/249691/CancerED_Insights.pdf
https://www.bhi.nsw.gov.au/__data/assets/pdf_file/0004/249691/CancerED_Insights.pdf
https://doi.org/10.1111/imj.13785
https://doi.org/10.1111/imj.13785
https://doi.org/10.1200/JOP.2014.000257
https://doi.org/10.1016/j.jgo.2017.10.003
https://doi.org/10.1186/s40463-018-0283-x
https://doi.org/10.1016/j.ajem.2015.04.077
https://doi.org/10.1007/s00520-009-0630-6
https://doi.org/10.1007/s00520-009-0630-6
https://doi.org/10.12688/f1000research.12632.1
https://doi.org/10.12688/f1000research.12632.1
https://doi.org/10.3399/bjgp17X690869
https://doi.org/10.1016/j.annemergmed.2012.10.010
https://doi.org/10.1016/j.annemergmed.2012.10.010
https://doi.org/10.1007/s00520-017-3611-1
https://doi.org/10.1634/theoncologist.2014-0341
https://doi.org/10.1634/theoncologist.2014-0341
https://doi.org/10.1016/S1470-2045(21)00426-5
https://doi.org/10.1016/S1470-2045(21)00426-5

	Recognizing the emergency department’s role in oncologic care: a review of the literature on unplanned acute care
	Abstract 
	Background: 
	Findings: 
	Conclusions: 

	Background
	Distribution of ED visits among patients with cancer
	Data sources
	Estimates

	Determinants of ED use among cancer patients
	Predisposing factors
	 Enabling factors
	Illness severity factors
	Health system factors

	Preventability of ED visits among cancer patients
	International perspectives
	Frequency of ED use
	Determinants of ED use
	International perspective on preventable ED use


	Conclusion
	Acknowledgements
	References


