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Background: Patients with cancer frequently require emergency medical care during treatment. The objective of this study was to char-
acterize emergency department visits made by patients with cancer receiving chemotherapy and to describe associated outcomes.

Methods: This retrospective cohort study used population-based administrative data from Ontario, Canada. Patients aged 18 years
and older, with a cancer diagnosis, and who received chemotherapy in the 30 days before being seen in an emergency department
between 2013 and 2017 were included. Emergency department discharge diagnosis codes were categorized to identify the
most frequent emergency department diagnoses. We examined the proportion of patients admitted to hospital and 30-day mortality.
We used logistic regression to identify predictors of hospital admission.

Results: We identified 218 459 emergency department visits made by 87 555 patients. The median number of emergency department
visits per patient was 2 (interquartile range 1-3). Hematological, gastrointestinal, breast and lung cancer were the most common
malignancies represented. The most common emergency department diagnoses were infection or fever (57 036 [26.1%]) and
gastrointestinal diagnoses (26 456 [12.2%)]). Of all visits, 77 978 (35.7%) resulted in admission to hospital. Thirty-day mortality after an
emergency department visit was 9.8%. There was an increased odds of admission among patients who previously received palliative
consultation, patients with bone or soft tissue or hematological malignancies, and patients with infection, gastrointestinal, pulmonary,
cardiac, weakness or genitourinary and nephrology diagnoses.

Interpretation: Patients with cancer frequently used the emergency department during chemotherapy, and 1 in 4 emergency department
visits were for infection or fever. These results highlight opportunities to optimize care for certain patients being actively treated for cancer,

particularly around infectious complaints.

t is estimated that half of all Canadians will develop cancer

during their lifetime,' and cancer is the leading cause of

death in Canada.’ Although advances in treatments such
as chemotherapy and radiation have improved survival
among many patients with cancer, these treatments are not
without substantial adverse effects and toxicities.* Given
these issues, it is not surprising that patients undergoing
active cancer treatment are frequent users of the emergency
department.**

Emergency department use is higher among patients with
cancer than among the general population. A recent study
from the United States using the Nationwide Emergency
Department Sample estimated that patients with cancer
account for around 4% of all emergency department visits in
the US.7 Another US report that examined health insurance
claims found that patients with cancer who were undergoing
systemic therapy were seen in the emergency department an
average of twice per year.® In Canada, the Cancer Quality
Council of Ontario reported that more than 40% of patients
with colon or breast cancer who receive adjuvant chemotherapy
are seen in the emergency department at least once within
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4 weeks of chemotherapy.® About 30% of these patients who are
seen in the emergency department are admitted to hospital, and
half will be seen in the emergency department a second or third
time during active treatment.®

Previous studies have shown that fever, gastrointestinal
complaints and pain are common reasons for which patients
with cancer are seen in the emergency department or admitted
to hospital.”"' However, few studies have been conducted at a
population level or report on Canadian data. The objective of
this study was to describe, on a population-based level, the
reasons why adult patients with cancer who are receiving
chemotherapy are seen in the emergency department in
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Ontario, Canada, and to describe the outcomes associated with
these emergency department visits.

Study design and setting

We conducted a retrospective cohort study of population-based
health data from Ontario. Study patients and related
information were obtained from province-wide health
administrative databases held at ICES. ICES is an independent,
nonprofit research institute that collects and analyzes health care
and demographic data, for health system evaluation and
improvement.

Data sources

Patients with cancer were identified from the Ontario Cancer
Registry. The Ontario Cancer Registry contains information
on all diagnosed cases of cancer in Ontario (except basal and
squamous cell skin cancers). Data regarding chemotherapy
were obtained from the Cancer Activity Level Reporting
database, the New Drug Funding Program database, and
claims for the supervision of chemotherapy in the Ontario
Health Insurance Plan (OHIP) database. Data regarding
radiation were obtained from the Cancer Activity Level
Reporting database.

Emergency department visits were identified from the
Canadian Institute for Health Information (CIHI) National
Ambulatory Care Reporting System, an administrative
database that contains anonymized, abstracted data on all
emergency department patient visits in the province of
Ontario. The CIHI’s Discharge Abstract Database contains
information on all acute care hospital admissions in the
province. The OHIP database contains all physician billings
for medically necessary care. The Registered Persons
Database contains mortality information for all Ontario resi-
dents, including out-of-hospital deaths. These data sets were
linked using unique encoded identifiers and analyzed at ICES.
Ontario has universal health care coverage for medically
necessary care, and therefore, these databases contain a large
majority of the information about health care use in the
province. See Appendix 1 (available at www.cmajopen.ca/
content/8/3/E496/suppl/DC1) for further description of the
databases used for this study.

Study participants

Adult patients aged 18 years and older with a cancer diagnosis
were identified from the Ontario Cancer Registry if they had
a valid OHIP health card number. We then identified patients
who received chemotherapy from the Cancer Activity Level
Reporting Database, New Drug Funding Program database
and the OHIP database in the 30 days before an emergency
department visit between Jan. 1, 2013, and June 30, 2017. All
emergency department visits (whether cancer-related or not)
within 30 days of chemotherapy were identified from the
National Ambulatory Care Reporting System. See Appendix 1
for further description of codes used to identify patients
receiving chemotherapy.
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We excluded visits in an Ontario emergency department
that was not open 24 hours per day or visits to an urgent care
centre (as these typically see a patient population with much
lower acuity than a true emergency department), visits that
resulted in the patient leaving the emergency department
without being seen by a health care provider or leaving
against medical advice, and visits with missing emergency
department diagnoses. We also excluded emergency
department visits for which the main diagnosis for the
emergency department visit was listed as radiation or
chemotherapy to ensure that scheduled visits for
chemotherapy or radiation were not included in our analysis.

Outcome variables

The primary outcome of interest was the emergency
department diagnosis. We classified the primary emergency
department diagnoses into general categories based on the
International Statistical Classification of Diseases and Related
Health Problems, 10th Revision (ICD-10) codes. If the primary
emergency department diagnosis was a broad “cancer”
diagnosis, the second and third emergency department
diagnosis and chief complaint were assessed to ascertain the
reason for the emergency department visit. If we were still
unable to determine a main emergency department diagnosis
by this method, the diagnosis was left as “cancer.”

We identified more than 30 categories of diagnoses. These
categories included infection or fever (e.g., sepsis, pneumonia,
urinary tract infections, cellulitis, fever and neutropenia);
gastrointestinal diagnoses (e.g., varices, ulcers, gastrointestinal
bleed and obstruction); pain (e.g., abdominal pain, headache
and any pain-related diagnosis); hematological diagnoses (e.g.,
anemias and thrombocytopenias); pulmonary diagnoses (e.g.,
dyspnea, pulmonary hypertension, chronic obstructive
pulmonary disease and pleural effusion); thrombosis and
others. See Appendix 1, Supplementary Table 1 for
categorization of ICD-10 codes.

Secondary outcomes included the proportion of emergency
department visits resulting in admission to hospital; 30-day
mortality after an emergency department visit; and identification
of variables associated with hospital admission.

Covariates

To identify variables associated with hospital admission, the
following covariates were included in a multivariable model to
predict hospital admission: demographic characteristics (age,
sex, neighbourhood income quintile); cancer-related variables
(cancer type categorized based on International Classification of
Diseases for Oncology [ICD-O] codes, radiation in the 90 days
before emergency department visit); receipt of palliative
consultation before the emergency department visit; and
emergency department visit characteristics (ambulance arrival,
triage acuity based on the Canadian Triage and Acuity Scale,
time of emergency department visit [day, evening or night],
day of emergency department visit [weekday or weekend],
emergency department diagnosis and hospital type [small,
community or academic]). See Appendix 1 for further
description and definitions of covariates.
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Statistical analysis

We determined the total number of emergency department
visits by unique patients during the study period and used
descriptive statistics to characterize unique patients based on
their first emergency department encounter. All emergency
department visits were then described using frequencies and
percentages for categorical data and medians and interquartile
ranges (IQRs) for continuous variables. We described
emergency department visits resulting in admission versus
discharge, removing from the regression model patients who
died in the emergency department, because these patients
would not be available for the outcome of admission or
discharge from the emergency department.

To examine the adjusted association of the above-listed
covariates with admission to hospital, we conducted a
multivariable logistic regression model using generalized
estimating equations with an exchangeable correlation structure
to account for clustering at the patient level from repeat visits.
We assessed the correlation coefficient to determine the effect
of clustering within individuals. We calculated the unadjusted
and adjusted odds ratios with 95% confidence intervals. All
analyses were conducted using SAS 9.3 (SAS).

ED visits by adult patients between
2013 and June 2017 with
chemotherapy in the 30 days
before the ED visit
n =228 945
Excluded: non-Ontario
residents n =211
A
| n =228 734 |
Excluded: urgent care
centre, or ED not open
24 h/d n =5538
A
| n-223196 |
Excluded: left without
being seen or against
medical advice n = 1149
A
| n =222 047 |
Excluded: ED visit for
chemotherapy or radiation
n = 3569
A
| n=218 478 |
Excluded: missing ED
diagnosis n =19
| n=218450 |

Figure 1: Study flow diagram. Note: ED = emergency department.
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Ethics approval

This study received privacy approval from ICES and ethics
approval from the research ethics board at Sinai Health
System.

There were 222 945 emergency department visits by patients
within 30 days of receiving chemotherapy during the study
period. After exclusions, a total of 87 555 unique patients
made 218 459 emergency department visits within 30 days of
receiving chemotherapy during the study period and were
included in the study (Figure 1). Table 1 contains the baseline
characteristics of the cohort. The median age of patients was
66 (IQR 56-74) years and the median number of emergency
department visits per patient was 2 (IQR 1-3).

Table 1: Baseline characteristics of unique patients with
cancer seen in the emergency department (ED) within
30 days of receiving chemotherapy

No. of unique
patients*

Characteristic n =87 555
Age, yr, median (IQR) 66 (56—74)
No. of ED visits within 30 d of chemotherapy

Median (IQR) 2(1-3)

90th percentile 6
Sex, female 48 172 (55.0)
Rural 13 604 (15.5)

Income quintile

1 (highest) 15 674 (18.0)
2 17 145 (19.6)
3 17 543 (20.1)
4 18 701 (21.4)
5 (lowest) 18 200 (20.9)
Cancer type

Gastrointestinal 17 857 (20.4)
Breast 17 288 (19.8)
Hematological 16 834 (19.2)
Lung 11 732 (13.4)
Gynecological 5322 (6.1)
Male genital 4811 (5.5)
Head and neck 3720 (4.3)
Genitourinary 3241 (3.7)
Neurological 2065 (2.4)
Melanoma 1908 (2.2)
Bone or soft tissue 972 (1.1)
Endocrine 81 (0.1)
Other 1706 (2.0)

Note: IQR = interquartile range.
*Unless stated otherwise.




The most common emergency department diagnosis was
infection or fever (57 036 [26.1%] emergency department
visits). In the infectious or fever diagnostic category, the most
common diagnoses included fever not yet diagnosed,
neutropenia, lower respiratory tract infections, genitourinary
infections and skin or soft tissue infections. The next most
frequent emergency department diagnoses were gastrointesti-
nal (26 456 [12.1%]) and pain-related diagnoses (22 135
[10.1%]). See Table 2 and Figure 2 for the top 10 emergency
department diagnoses.

More than half (124 709 [57.3%]) of the emergency
department visits occurred during daytime hours (8:00—
16:59). In total, 93 098 (42.6%) of the emergency depart-
ment visits involved a specialty consultation in the emer-
gency department, and 77 978 (35.7%) emergency
department visits resulted in hospital admission. The overall
median emergency department length of stay was 5.3 (IQR
3.0-9.8) hours. For patients discharged from the emergency
department, the median emergency department length of
stay was 3.9 IQR 2.3-6.0) hours, and for patients admitted
to the hospital, the median length of stay was 11.3 (IQR 6.6
21.0) hours. Thirty-day mortality after an emergency
department visit was 9.8%.

Emergency department visits by patients with hematologi-
cal malignancies (47 207 visits) were the most common, fol-
lowed by gastrointestinal cancers (45 626 visits), breast cancer
(38 914 visits) and lung cancer (27 710 visits). Infection or
fever was the most common emergency department diagnosis
for all cancers. Table 3 shows the top 3 emergency depart-
ment diagnoses for hematological, gastrointestinal, breast and
lung cancers. Patients with bone or soft tissue cancer had the
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highest (41.1%) proportion of admissions, whereas patients
with breast cancer had the lowest (27.4%) admissions.

Of all patients, 648 (0.3%) patients died in the emergency
department, leaving 217 811 emergency department visits for
analysis of predictors of admission. The characteristics of
emergency department visits resulting in admission versus
discharge for these patients are presented in Table 4. In the
adjusted analysis, emergency department visits with a
diagnosis of infection or fever, gastrointestinal diagnoses,
pulmonary diagnoses, cardiac diagnoses, weakness or
genitourinary and nephrology diagnoses had an increased
odds of hospital admission compared with those with a
diagnosis of pain (Table 5). Conversely, those with a device
problem were significantly less likely to be admitted.
Emergency department visits made by patients older than
65 years, patients who had received radiation, and patients
who received palliative care were more likely to result in
admission. Emergency department visits at a community or
academic hospital had an increased odds of admission
compared with smaller hospital sites. Compared with patients
with gastrointestinal cancer, patients with bone or soft tissue
and hematological malignancies had an increased odds of
admission, whereas those with gynecological, head and neck,
and breast cancer were less likely to be admitted to hospital.

In this study, there were more than 200 000 emergency
department visits made in the province of Ontario by patients
with cancer receiving chemotherapy over 4.5 years. More
than a third of these visits resulted in hospital admission.

Table 2: Top 10 diagnoses for emergency department (ED) visits by patients with cancer seen within
30 days of receiving chemotherapy
No. (%) of visits
Hospital admission 30-day mortality

Total ED visits n=77978 n=21333
ED diagnosis n =218 459 (35.7%)* (9.8%)"
Infection or fever 57 036 (26.1) 26 060 (45.6) 3900 (6.8)
Gastrointestinal 26 456 (12.1) 11 490 (43.4) 2578 (9.7)
Pain 22 135 (10.1) 4744 (21.4) 1664 (7.5)
Injury or MSKt 14 971 (6.8) 2220 (14.8) 639 (4.2)
Pulmonary 12 492 (5.7) 5406 (43.2) 2319 (18.5)
Cardiac 9870 (4.6) 4613 (46.7) 923 (9.3)
Weakness, social issues 9814 (4.4) 5131 (52.2) 2377 (24.2)
Related to device, graft or stoma 7176 (3.2) 588 (8.1) 310 (4.3)
lll-defined complaints 6585 (3.0) 355 (5.3) 308 (4.6)
Genitourinary and nephrology 6280 (2.8) 2280 (36.3) 644 (10.2)
Other 45 644 (20.8) 15 091 (33.0) 5671 (12.4)
Note: MSK = musculoskeletal.
*Percelntages in these columns reflect the proportion of ED visits for that diagnosis resulting in hospital admission or 30-day
r’;:g;tlihdtgs fractures, dislocations, injuries (e.g., trauma, lacerations), sprains, strains, etc.

CMAJ OPEN, 8(3) E499



OPEN

Genitourinary or nephrology

lll-defined complaints

Related to device, grafts,
stomas, etc

Weakness or social issues

Cardiac

Pulmonary

Injury or MSK

Pain

Emergency department diagnosis

Gastrointestinal

Infection or fever

m Discharged
Admitted

46%

20 000

0 10 000

30 000 40 000

Number of emergency department patients

50 000

60 000

Figure 2: Top 10 emergency department diagnoses. Note: MSK = musculoskeletal.

By comparison, in the general population, the proportion of
emergency department visits resulting in hospital admission in
Ontario in the 2017/18 fiscal year was 12%."> The higher
number of admissions for patients with cancer in our study is
consistent with that in previous literature, which has shown that
the proportion of emergency department visits resulting in
hospital admission among patients with cancer is significantly
higher than among the general population.” The proportion of
hospital admissions found in our study was lower than that in
other studies from the US, which have reported that 50% to
90% of emergency department visits among patients with active
cancer result in hospital admission.”'** T'wo of these US studies
examined emergency department visits that were cancer-related’
or treatment-related,'* whereas we examined all-cause
emergency department visits by patients with cancer. The
different type of emergency department visits examined in the
studies may account for some of the disparity in admissions.
This variability may also be related to different health care
systems between the 2 countries: higher rates of hospital
admission have been shown for other diseases in the US versus
comparable countries based on GDP.

We found that 1 in 4 (26.1%) emergency department visits
were due to infection or fever, and it remained the most
common emergency department diagnosis across all types of
cancers. This finding is in keeping with previous literature,
which has shown that infection, fever and febrile neutropenia
are among the most frequent reasons for emergency department
use among patients with cancer.”” M%7 We also found that
45.7% of emergency department visits related to infection or
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Table 3: Top 3 emergency department (ED) diagnoses for the
4 most common cancers represented in the cohort

No. (%) of visits

Hospital

Diagnosis Total ED visits admission*
Hematological cancer (n = 47 207 ED visits)

Infection 15 460 (32.7) 8101 (52.3)

Injury or MSK 3940 (8.3) 612 (15.5)

Pain 3901 (8.2) 735 (18.8)
Gastrointestinal cancer (n = 45 626 ED visits)

Infection 10618 (23.2) 4577 (43.1)

Gastrointestinal 8822 (19.3) 4516 (51.1)

Pain 5130 (11.2) 1254 (24.4)
Breast cancer (n = 38 914 ED visits)

Infection 11 158 (28.6) 3931 (35.2)

Pain 4564 (11.7) 741 (16.2)

Gastrointestinal 3680 (9.4) 1209 (32.8)
Lung cancer (n = 27 710 ED visits)

Infection 6551 (23.6) 3357 (51.2)

Pulmonary 3298 (11.9) 1690 (51.2)

Gastrointestinal 2697 (9.7) 951 (35.2)

Note: MSK = musculoskeletal.

*Percentages in this column reflect the proportion of ED visits for that diagnosis

resulting in hospital admission.
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Table 4 (part 1 of 2): Characteristics of emergency department (ED) visits by patients with cancer within
30 days of chemotherapy by discharge versus admission to hospital

Variable

Total ED visits
n =217 811

Discharged
n =139 833

Admitted
n=77978

Difference (95% CI)

Demographic characteristics
Age = 65 yr
Sex, female
Income quintile
1 (highest)
2
3
4
5 (lowest)
Missing
Cancer characteristics
Palliative care
Radiation 90 d before ED visit
Cancer type
Hematological
Gastrointestinal
Breast
Lung
Gynecological
Male genital
Genitourinary
Head and neck
Neurological
Melanoma
Bone or soft tissue
Endocrine
Other
Missing
ED visit characteristics
Ambulance arrival
CTAS
1-2 (highest acuity)
3
4-5 (lowest acuity)
Missing
Shift
Day (8:00-16:59)
Evening (17:00-23:59)
Night (0:00-7:59)
Weekend

116 871 (53.6)
117 894 (54.1)

40 935 (18.7)
42 519 (19.5)
43 469 (19.9)
46 048 (21.1)
44 019 (20.2)
821 (0.3)

110 061 (50.5)
31041 (14.2)

47 086 (21.6)
45 467 (20.8)
38 867 (17.8)
27 558 (12.6)
13 806 (6.3)
12 347 (5.6)
8352 (3.8)
8110 (3.7)
4826 (2.2)
4496 (2.0)
2636 (1.2)
216 (0.1)
4003 (1.8)
41 (0.02)

54 077 (24.8)

91 345 (41.9)

97 688 (44.9)

28 341 (13.0)
437 (0.2)

124 709 (57.3)
67 176 (30.8)
25 926 (11.9)
60 248 (27.7)

72 501 (51.8)
78 071 (55.8)

26 343 (18.8)
27 209 (19.5)
27 883 (19.9)
29 543 (21.1)
28 303 (20.2)
552 (0.4)

64 368 (46.0)
18 375 (13.1)

29 254 (20.9)
28 841 (20.6)
28 210 (20.2)
16 202 (11.6)
8961 (6.4)
7948 (5.7)
5279 (3.8)
5275 (3.8)
2866 (2.0)
2821 (2.0)
1550 (1.1)
133 (0.1)
2474 (1.8)
19 (0.0)

21 649 (15.5)

45 260 (32.4)

67 776 (48.5)

26 444 (18.9)
353 (0.3)

82 721 (59.2)
41273 (29.5)
15 839 (11.3)
39 540 (28.3)

44 370 (56.9)
39 823 (51.1)

14 592 (18.7)
15 310 (19.6)
15 586 (20.0)
16 505 (21.2)
15 716 (20.2)
269 (0.3)

45 693 (58.6)
12 666(16.2)

17 832 (22.9)
16 626 (21.3)
10 657 (13.7)
11 356 (14.6)
4845 (6.2)
4399 (5.6)
3037 (3.9)
2835 (3.6)
1960 (2.5)
1675 (2.2)
1086 (1.4)
83 (0.1)
1529 (2.0)
22 (0.0)

(
(

32 428 (41.6)

46 085 (59.1)
29 912 (38.4)
1897 (2.4)
84 (0.1)

41988 (53.9)
25 903 (33.2)
10 087 (12.9)
20 708 (26.6)

-5.1 (5.5 to —4.6)
4.8 (4.3105.2)

0.1 (-0.210 0.5)
-0.2(-0.510 0.2)
-0.1 (-0.4 0 0.3)
0 (-0.4 10 0.3)
0.1 (-0.3t0 0.4)

-12.6 (-13.0 to —12.1)
3.1 (-3.4t0 -2.8)

—2.0 (-2.3 10 1.6)
—0.7 (1.0 t0 -0.3)
6.5 (6.2 t0 6.8)
-3.0 (-3.3t0-2.7)
0.2 (0 t0 0.4)

0 (-0.2 10 0.2)
—0.1(-0.3100)
0.1 (0 to 0.3)
~0.5 (~0.6 to —0.3)
—0.1(-0.3100)
-0.3 (-0.4 t0 —0.2)
0 (0)
-0.2(-0.3t0—0.1)

—26.1 (—26.5 10 —25.7)

—26.7 (272 to —26.3)
10.1 (9.7 to 10.5)
16.5 (16.3 10 16.7)

5.3 (4.9 10 5.8)
-3.7 (-4.1 t0 —3.3)
-16 (1.9 10 -1.3)

17 (1.3t0 2.1)
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Table 4 (part 2 of 2): Characteristics of emergency department (ED) visits by patients with cancer within
30 days of chemotherapy by discharge versus admission to hospital

Infection or fever 56 994 (26.2)
Gastrointestinal 26 432 (12.1)
Injury or MSK 14 964 (6.9)
Pulmonary 12 429 (5.7)
Cardiac 9818 (4.5)
Weakness, social issues 9783 (4.5)
Related to device or graft 7175 (3.3)
lll-defined 6582 (3.0)
Genitourinary and nephrology 6278 (2.9)

None of top 10 diagnoses 45 233 (20.8)

30 934 (22.1)
14 942 (10.7)

26 060 (33.4)
11 490 (14.7)

Total ED visits Discharged Admitted
Variable n=217 811 n =139 833 n=77978 Difference (95% CI)
ED visit characteristics cont’d
Hospital type
Small 18 145 (8.3) 14 825 (10.6) 3320 (4.3) 6.3 (6.110 6.6)
Community 136 384 (62.6) 90 163 (64.5) 46 221 (59.3) 5.2 (4.8105.6)
Academic 63 240 (29.0) 34 829 (24.9) 28 411 (36.4) —11.5 (-11.9 to —11.1)
Missing 42 (0.0) 16 (0.0) 26 (0.0)
ED diagnosis
Pain 22 123 (10.2) 17 379 (12.4) 4744 (6.1) 6.3 (6.110 6.6)

~11.3 (-11.7 t0 —10.9)
-4.0 (—4.4 10 —3.8)

12 744 (9.1) 2220 (2.9) 6.3 (6.1 10 6.5)
7023 (5.0) 5406 (6.9) -1.9 (-2.1 10 -17)
5205 (3.7) 4613 (5.9) —2.2 (-2.4 10 —2.0)
4652 (3.3) 5131 (6.6) -3.3 (-3.5t0-3.1)
6587 (4.7) 588 (0.8) 4.0 (3.8104.1)
6227 (4.5) 355 (0.5) 4.0 (3.91t04.1)
3998 (2.9) 2280 (2.9) -0.1 (-0.210 0)

30 142 (21.6)

15 091 (19.4) 2.2 (1.9 10 2.6)

Note: Cl = confidence interval, CTAS = Canadian Triage and Acuity Scale, MSK = musculoskeletal.

fever resulted in hospital admission, and infection or fever had
the highest odds of hospital admission, which is consistent with
previous studies.”**

There is increasing interest in the area of potentially
preventable emergency department visits among patients
with cancer,'®!” and the high number of emergency depart-
ment visits for infection or fever highlights the need for vali-
dated risk stratification tools for patients with cancer to
determine which febrile patients require an emergency
department visit. Previous studies have shown that some low-
risk febrile patients with neutropenia can be safely managed
with oral antibiotics.”*?! Future work should focus on deter-
mining which patients with infection or fever can safely avoid
an emergency department visit (e.g., patients with nonsys-
temic infections such as cellulitis or otitis media) and the best
non—emergency department setting to be safely worked-up
and treated.

Gastrointestinal diagnoses and emergency department visits
for pain were also common in the cohort, each accounting for
more than 10% of all emergency department visits. While more
than 40% of gastrointestinal diagnoses resulted in hospital
admission, only 20% of visits for pain resulted in hospital
admission. The low number of admissions for emergency
department visits associated with pain is promising; health care
practitioners are able to offer acceptable outpatient management
for pain-related emergency department visits in order to avoid
hospital admission. However, based on the high number of
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emergency department visits related to pain, it is important to
understand why patients with cancer who complain of pain
require the emergency department services in the first place.
Increased access to palliative care for pain control and
discussions surrounding pain control with the patient’s primary
care physician or specialist may reduce emergency department
visits related to pain. Furthermore, future research and
guidelines for treating cancer-related pain in the emergency
department may be useful.

We found that more than half of emergency department
visits occurred during daytime hours. During daytime hours,
cancer centres are typically open and may be able to see
patients on an urgent basis through an urgent care clinic. This
would allow for continuity of care in a setting where the
patient and their course of illness is known to providers.
Furthermore, some patients may be better treated in an
urgent care clinic setting, where they may avoid wait times
and potential exposure to infectious pathogens commonly
encountered in the emergency department. The number of
emergency department visits during daytime hours highlights
an important opportunity for future research to examine the
availability and outcomes associated with urgent care clinic
use by patients with cancer.

Limitations
There are several limitations of this study. This study examined
emergency department use by patients within the province of



Ontario; therefore, the findings may not be generalizable
outside of Ontario. We examined a heterogeneous group of
patients with various cancers who were receiving different
treatment regimens. Future studies are needed to determine

OPEN

whether our findings are specific to certain treatinent regimens.
In addition, this study used administrative data and there may be
potential misclassification bias if there were coding errors for the
variables used in this study, including the main diagnosis.

Table 5 (part 1 of 2): Unadjusted and adjusted odds of admission to
hospital after emergency department (ED) visit (n = 217 811 ED visits) with

generalized estimating equation accounting for patient-level clustering

Unadjusted OR

Adjusted OR*

Variable (95% Cl) (95% Cl)
Age, yr
<65 Ref. Ref.
> 65 1.27 (1.25 t0 2.30) 1.14 (1.11 to 1.16)
Sex
Male Ref. Ref.
Female 0.80 (0.78 t0 0.82) 0.96 (0.93 to 0.98)
Income quintile
1 (highest) Ref. Ref.
2 1.03 (1.00 to 1.07) 1.01 (0.98 to 1.05)
3 1.04 (1.01 to 1.07) 0.99 (0.96 to 1.03)
4 1.02 (0.99 to 1.05) 0.99 (0.95 to 1.02)
5 (lowest) 1.01 (0.98 to 1.04) 0.95 (0.92 to 0.99)

Palliative care

Radiation 90 d before ED visit

Cancer type
Gastrointestinal
Hematological
Breast
Lung
Gynecological
Male genital
Genitourinary
Head and neck
Neurological
Melanoma
Bone or soft tissue
Endocrine
Other

Ambulance arrival

CTAS
3
1-2 (highest acuity)
4-5 (lowest acuity)

Shift
Day (8:00-16:59)

Evening (17:00-23:59)

Night (0:00-7:59)
Weekend

1.73 (1.69 to 1.76)
1.25 (1.22 to 1.29)

Ref.

1.05 (1.02 to 1.09)
0.62 (0.60 to 0.64)
1.23 (1.19 to 1.27)
0.91 (0.87 t0 0.95)
0.96 (0.91 to 1.01)
1.01 (0.96 to 1.07)
0.91 (0.86 to 0.96)
1.15 (1.08 to 1.23)
1.0 (0.93 to 1.07)
1.22 (1.1 to 1.33)
0.97 (0.72 to 1.30)
1.05 (0.98 to 1.13)
3.74 (3.66 to 3.82)

Ref.
2.27 (2.23 10 2.31)
0.19 (0.18 t0 0.20)

Ref.
1.20 (1.17 t0 1.22)
1.22 (1.19 to 1.25)
0.91 (0.90 to 0.93)

1.48 (144 t0 1.51)
1.09 (1.06 to 1.12)

Ref.
1.13 (1.09 to 1.17)
0.77 (0.74 t0 0.80)
1.00 (0.96 to 1.04)
0.92 (0.88 t0 0.97)
0.95 (0.90 to 1.00)
0.98 (0.92 to 1.04)
0.89 (0.84 t0 0.95)
0.94 (0.87 to 1.02)
0.96 (0.88 to 1.03)
1.13 (1.02 to 1.24)
0.90 (0.67 to 1.22)
1.02 (0.94 to 1.11)
3.50 (3.42 to 3.59)

Ref.
2.09 (2.05 to 2.14)
0.29 (0.28 t0 0.31)

Ref.
0.99 (0.96 to 1.01)
0.94 (0.92 10 0.97)
0.90 (0.88 t0 0.92)
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Table 5 (part 2 of 2): Unadjusted and adjusted odds of admission to
hospital after emergency department (ED) visit (n = 217 811 ED visits) with
generalized estimating equation accounting for patient-level clustering

Gastrointestinal

Injury or MSK

Pulmonary

Cardiac

Weakness, social issues
Related to device or graft
lll-defined

Genitourinary and nephrology

None of top 10 diagnoses

2.67 (2.57 t0 2.78)
0.65 (0.62 to 0.69)
2.70 (2.57 to 2.83)
3.13 (2.97 t0 3.29)
3.77 (3.58 to 3.97)
0.35 (0.32 to 0.38)
0.29 (0.27 to 0.32)
2.06 (1.94 to 2.20)
1.80 (1.73 to 1.86)

Unadjusted OR Adjusted OR*

Variable (95% Cl) (95% Cl)
Hospital type

Small Ref. Ref.

Community 2.10 (2.01 to 2.20) 1.12 (1.06 to 1.17)

Academic 3.36 (3.21 t0 3.52) 1.80 (1.71 to 1.89)
ED diagnosis

Pain Ref. Ref.

Infection 3.00 (2.89 to 3.11) 3.56 (3.44 10 3.72

( )
3.23 (3.09 to 3.38)
0.81 (0.76 to 0.85)
2.67 (2.53 10 2.81)
2.43 (2.29 o 2.57)
3.16 (2.99 to 3.35)
0.64 (0.58 to 0.719)
0.66 (0.59 to 0.73)
2.52 (2.35 1o 2.70)
2.08 (1.99 to 2.16)

*Adjusted for all variables enlisted in the table.

Note: Cl = confidence interval, CTAS = Canadian Triage and Acuity Scale, ED = emergency
department, MSK = musculoskeletal, OR = odds ratio, Ref. = reference category.

However, many studies have previously used these databases and
found good agreement between chart reviews and the databases
for mandatory variables” and the main emergency department
diagnosis for various diseases.”***

In smaller communities, patients may receive scheduled
treatment in the emergency department; therefore, the
emergency department visit captured in this study may not
have been an unexpected visit or a true emergency visit. We
tried to mitigate this potential bias by excluding patients with
the main diagnosis of chemotherapy or radiation therapy. We
examined all emergency department visits within 30 days of
chemotherapy. It was expected that most of the included emer-
gency department visits were related to cancer or treatment
adverse effects. However, some of the emergency department
visits captured in this study may not result from the cancer or
treatment itself. It is known that patients with cancer make far
more emergency department visits than age-matched con-
trols;” therefore, it is expected that most emergency depart-
ment visits were related to cancer or treatment.

Finally, in our analysis of hospital admission, we employed a
generalized estimating equation to account for clustering within
patients because of repeat visits. We did not account for clustering
of visits within emergency departments because the exchangeable
working correlation for clustering at the emergency department
level with a generalized estimating equation was 0.009, indicating
a minimal effect of clustering. Considering that we did not
account for clustering by emergency department in our analysis,
the effects of emergency department characteristics may be
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estimated too precisely for between emergency department com-
parisons because of the small correlation for clustering within
emergency departments and emergency department clusters of
varying sizes. This could result in wider confidence intervals than
what we reported for the variables with between emergency
departments comparisons, such as hospital type.

Conclusion

Patients with cancer frequently use the emergency department
while undergoing chemotherapy. In this Canadian, population-
based study, we found that 1 in 4 emergency department visits
were for infection or fever and about one-third of emergency
department visits resulted in hospital admission. The results of
this study highlight opportunities for future research, including
the identification of targets for future care interventions around
infectious, gastrointestinal and pain diagnoses.
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