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Abstract

Purpose We assessed emergency department (ED) utilization in patients with colorectal cancer to identify factors associated with
ED visits and subsequent admission, as well as identify a high-risk subset of patients that could be targeted to reduce ED visits.
Methods Data from Optum Labs Data Warchouse, a national administrative claims database, was retrospectively analyzed to
identify patients with colorectal cancer from 2008 to 2014. Multivariable logistic regression was used to identify factors
associated with ED visits and ED “super-users” (3+ visits). Repeated measures analysis was used to model ED visits resulting
in hospitalization as a logistic regression based on treatments 30 days prior to ED visit.

Results Of 13,466 patients with colorectal cancer, 7440 (55.2%) had at least one ED visit within 12 months of diagnosis. Factors
associated with having an ED visit included non-white race, advancing age, increased comorbidities, and receipt of chemother-
apy or radiation. 69.2% of patients who visited the ED were admitted to the hospital. A group of 1834 “super-users” comprised
13.6% of our population yet accounted for 52.1% of the total number of ED visits and 32.3% of admissions.

Conclusions Over half of privately insured patients undergoing treatment for colorectal cancer will visit the ED within 12 months
of diagnosis. Within this group, we identify common factors for a high-risk subset of patients with three or more ED visits who
account for over half of all ED visits and a third of all admissions. These patients could potentially be targeted with alternative
management strategies in the outpatient setting.
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Introduction between different specialists and phases of treatment. Often,
this results in fragmentation of care and either delayed or

Multidisciplinary cancer care is a complex endeavor that oc-  inappropriate utilization of health care resources.'™ This
curs in a variety of inpatient and outpatient settings. Delivery ~ “system in crisis” was acknowledged by the Institute of
» 4

of care itself can be challenging as it involves transitions = Medicine in the report, “Delivering High Quality Care”.
For patients navigating a cancer treatment plan, the emergency
department (ED) represents a safety net that provides access to
care that may not be otherwise available. However, the appro-
priate role of the ED in the management of cancer patients
remains largely unknown.>
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the ED and to identify factors associated with ED use follow-
ing diagnosis of colorectal cancer and therefore identify high-
risk subsets of patients that can be targeted to reduce ED use.
As a secondary goal, we identify factors associated with hos-
pital admission following a visit to the ED as well as common
reasons for ED presentation.

Materials and Methods
Data Source

A retrospective analysis using Optum Labs Data Warehouse
(OLDW) was performed for this study. OLDW is an admin-
istrative claims database consisting of privately insured and
Medicare Advantage enrollees throughout the USA.” The da-
tabase covers more than 100 million enrollees from all regions
of the USA, with greatest representation from the South and
Midwest. The plan provides fully insured coverage for inpa-
tient, outpatient, and pharmacy services. Medical claims in-
clude ICD-9-CM (international classification of diseases,
ninth revision, clinical modification) diagnosis codes; ICD-9
procedure codes; Current Procedural Terminology, version 4
(CPT-4) procedure codes; Healthcare Common Procedure
Coding System (HCPCS) procedure codes; site of service
codes; and provider specialty codes.® As all data in OLDW
are deidentified, our study was exempted from Institutional
Research Board review.

Case Selection

Any patient (> 18 years) with a diagnosis of colorectal cancer
from 2008 to 2014 comprised our study cohort. ICD-9 diag-
nosis codes were used to identify the diagnosis of colorectal
cancer (Supplemental Table 1), and all ED visits within
12 months of the initial diagnosis were counted as events.
Initial diagnosis was defined as the first diagnosis colorectal
cancer claim for each patient from 2008 to 2014. A validated
algorithm of only including patients with five or more claims
related to the primary claim was used.” Causes for presenta-
tion to the ED were identified from primary diagnoses and
limited to the day the patient presented to the ED; in cases
where the primary diagnosis for the ED visit was colorectal
cancer, the first non-CRC diagnosis was used. Only patients
enrolled continuously for the year before the index diagnosis
date and 12 months post diagnosis were included. The
Charlson-Deyo comorbidity index'® was calculated using all
primary and secondary non-colorectal cancer ICD-9 diagnosis
codes on claims within 12 months prior to the index diagnosis
date (baseline). Active treatment was identified using CPT
codes for surgery, chemotherapy, and radiation within 30 days
prior to ED visit (Supplemental Table 1).
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Statistical Analysis

Categorical variables were compared using chi-squared anal-
yses and continuous variables using ¢ tests as appropriate.
Covariates for all models included age (1844, 45-54, 55—
64, 65-74, 75+ years), race (non-white, white), gender, year
of diagnosis, Charlson index (0, 1-2, 3+), surgery (no/yes),
chemotherapy (no/yes), and radiation (no/yes). Multivariable
analysis was performed using logistic regression to identify
factors associated with one or more ED visits. A negative
binomial model was constructed to identify factors associated
with the total number of ED visits. A multivariable logistic
regression was again used to identify factors associated with
ED “super-users” (3+ visits). In addition, repeated measures
analysis was performed modeling ED visits resulting in hos-
pitalization as a logistic regression based on treatments 30 days
prior to ED visit. Although socioeconomic status (SES) data is
limited in the OLDW, information on patient income level is
available. Using income as a proxy for SES, we also per-
formed sensitivity analyses by incorporating income into our
regression models. All tests were two-sided; significance
levels were set at p <0.05 and confidence intervals at 95%.
Statistical analysis was performed using SAS version 9.4
(SAS Institute Inc., Cary, NC) software.

Results
Overall Rates of ED Evaluation and Admission

Our study population consisted of 13,446 patients, of whom
7440 (55.2%) had at least one ED visit in the 12 months after
the diagnosis of colorectal cancer (Table 1). Of the 7440 pa-
tients with an ED visit, 5147 (69.2%) were subsequently ad-
mitted to the hospital. The mean age of patients who visited
the ED was 67.3 years (SD 13.0); 50.4% were male, and the
most common race was white (72.1%). Although most pa-
tients who utilized the ED did so only once (51.5%), many
had two (23.9%) or three or more ED visits (24.7%). This last
group of 1834 “super-users” comprised 13.6% of our total
population of 13,446 patients, yet accounted for 52.1% of
the total number of ED visits (8039) and 32.3% of the admis-
sions from the ED (3907).

Bivariate Comparisons of Patients with an ED Visit
and Those with No ED Visit (Table 1)

Compared to patients with no ED visit, patients who visited
the ED at least once in the 12 months following diagnosis of
colorectal cancer tended to be older (mean age 67.3 vs. 64.5,
p<0.001, with 36% of the patients with an ED visit being 75+
vs. 25.1% of the patients with no ED visit), more likely to
have had chemotherapy (24.5 vs. 18.1%, p <0.001) and had
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Table 1 Summary statistics for
patients who had an ED visit ED visit ED visit
compared to those who did not Yes No Total p value
(N=17440) (N=16026) (N=13,446)
Age <0.0001*
Mean (SD) 67.3 (13.0) 64.5 (12.4) 66.0 (12.8)
Age group <0.0001*
18-44 420 (5.6%) 356 (5.9%) 776 (5.8%)
45-54 1009 (13.6%) 1073 (17.8%) 2082 (15.5%)
55-64 1415 (19.0%) 1533 (25.4%) 2948 (21.9%)
65-74 1918 (25.8%) 1551 (25.7%) 3469 (25.8%)
75+ 2678 (36.0%) 1513 (25.1%) 4191 (31.1%)
Gender 0.2596
Female 3693 (49.6%) 3050 (50.6%) 6743 (50.1%)
Male 3747 (50.4%) 2976 (49.4%) 6723 (49.9%)
Race 0.0030%*
Non-white 2077 (27.9%) 1545 (25.6%) 3622 (26.9%)
White 5363 (72.1%) 4481 (74.4%) 9844 (73.1%)
Diagnosis year <0.0001*
2008 860 (11.6%) 771 (12.8%) 1631 (12.1%)
2009 822 (11.0%) 743 (12.3%) 1565 (11.6%)
2010 910 (12.2%) 802 (13.3%) 1712 (12.7%)
2011 1092 (14.7%) 869 (14.4%) 1961 (14.6%)
2012 1214 (16.3%) 1029 (17.1%) 2243 (16.7%)
2013 1252 (16.8%) 974 (16.2%) 2226 (16.5%)
2014 1290 (17.3%) 838 (13.9%) 2128 (15.8%)
Total number of ED visits per patient <0.0001*
0 0 6026 (100.0%) 6026 (44.7%)
1 3829 (51.5%) 0 3829 (28.4%)
2 1777 (23.9%) 0 1777 (13.2%)
3+ 1834 (24.7%) 0 1834 (13.6%)
Hospital admission from ED <0.0001*
No 2293 (30.8%) 6026 (100.0%) 8319 (61.8%)
Yes 5147 (69.2%) 0 5147 (38.2%)
Total number of hospital admissions from ED per patient <0.0001*
0 2293 (30.8%) 6026 (100.0%) 8319 (61.8%)
1 3538 (47.6%) 0 (0.0%) 3538 (26.3%)
2 970 (13.0%) 0 (0.0%) 970 (7.2%)
3+ 639 (8.6%) 0 (0.0%) 639 (4.7%)
Charlson index <0.0001*
0 2719 (36.5%) 2737 (45.4%) 5456 (40.5%)
1-2 2506 (33.7%) 2065 (34.3%) 4571 (33.9%)
3+ 2215 (29.8%) 1224 (20.3%) 3439 (25.5%)
Chemotherapy <0.0001*
No 5614 (75.5%) 4938 (81.9%) 10,552 (78.4%)
Yes 1826 (24.5%) 1088 (18.1%) 2914 (21.6%)
Radiation 0.0880
No 5896 (79.2%) 4847 (80.4%) 10,743 (79.8%)
Yes 1544 (20.8%) 1179 (19.6%) 2723 (20.2%)
Surgery 0.4190
No 1491 (20.0%) 1174 (19.5%) 2665 (19.8%)
Yes 5949 (80.0%) 4852 (80.5%) 10,801 (80.2%)

ED emergency department

*Statistically significant difference at p = 0.05 level
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more comorbidities (Charlson score 3+ 29.8 vs. 20.3%,
p<0.001) (Table 1). Although patients who were non-white
were also statistically more likely to visit the ED (27.9 vs.
25.6%, p=0.003), but with a difference of only 2.3%, this
finding may not be clinically meaningful.

Trends in ED Visits (Fig. 2)

Utilization of the ED showed a linear increase from 11.6% in
2008 to 17.3% in 2014 (p <0.001) (Fig. 1). The number of
patients who utilized the ED only once decreased during this
time period. The increase in total utilization was driven by
repeat users (Fig. 2).

Factors Associated with an ED Visit Within 12 Months
of Diagnosis (Table 2)

In multivariable analyses, the strongest factors associated with
an ED visit were advancing age (75+ age group: OR 1.44,
95% CI 1.22-1.69), increased comorbidities (Charlson 3+:
OR 1.64, 95% CI 1.49-1.80), chemotherapy (OR 1.57, 95%
CI 1.44-1.72), and radiation (OR 1.15, 95% CI 1.05-1.26)
(Table 2).

More recent year of diagnosis was also a factor in ED
utilization, in keeping with the trends seen in Figs. 1 and 2.
The most common diagnoses for ED visits were intestinal
obstruction (5.33%), fluid and electrolyte disorders (5.25%),
anemia (4.39%), gastrointestinal hemorrhage (3.69%), and
abdominal pain (3.46%) (Supplemental Table 2).

“Super-users” (3+ ED Visits Within 12 Months
of Diagnosis)

A group of 1834 “super-users” comprised 13.6% of our pa-
tient population yet accounted for 52.1% of the total number
of ED visits (8039) and 32.3% of the admissions (3907).
Factors associated with high ED use were non-white race
(OR 1.16, 95% CI 1.04-1.30), older age (75+: OR 1.27,
95% CI 1.00-1.62), increased comorbidities (Charlson 3+:

Fig. 1 ED rates per 100 colorectal
patients 20

OR 2.27, 95% CI 1.98-2.59; Charlson 1-2: OR 1.36, 95%
CI 1.20-1.55), chemotherapy (OR 1.44, 95% CI 1.27-1.62),
and radiation (OR 1.27, 95% CI 1.11-1.44) (Table 3).

Factors Associated with ED Visits That Result
in Subsequent Hospitalization

Of the 15,422 ED visits made by the 7440 patients in our
study, 12,105 resulted in a hospital admission (78.5%).
Hospital admission from the ED was associated with non-
white race (OR 1.20, 95% CI 1.07-1.35), advanced age (75+
age group: OR 2.20, 95% CI 1.75-2.76), increased comorbid-
ities (Charlson 3+: OR 1.29, 95% CI 1.13-1.48), and having
had surgery (OR 4.04, 95% CI 3.60—4.53), radiation (OR 1.67,
95% C11.38-2.02), or chemotherapy (OR 2.22,95% CI 1.90—
2.58) in the 30 days before the ED visit (Table 2). The most
common diagnoses leading to admission following an ED visit
were colon cancer (25.4%), cancer of rectum and anus (9.9%),
other gastrointestinal disorders (5.4%), complications of sur-
gical procedures or medical care (4.9%), and intestinal ob-
struction (4.14%) (Supplemental Table 3).

Discussion

In this study, we show that 55% of colorectal cancer patients
visit the ED in the first 12 months following diagnosis: a period
of active treatment for most patients. Of the patients who visit
the ED, 69.2% are subsequently admitted to the hospital.
Patients who are older, have more comorbidities, and who re-
ceive radiation or chemotherapy in the 30 days prior are more
likely to visit the ED. We also identify a high-risk subset of
patients with three or more ED visits (“super-users”) who com-
prise 13.6% of our population, yet account for over half of all
ED visits and a third of admissions from the ED.

The role of the ED as a safety net in the delivery of
healthcare in the USA is well known.!' Over the last decade,
the growth in utilization of ED services has outpaced growth
in the general population, despite a reduction in the number of

ED Visit Rates By Year of Diagnosis
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Fig. 2 Frequency of ED visits by
year of diagnosis

Utilization of ED by Colorectal Cancer Patients from 2008 to 2014
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emergency rooms nationally.'? We see a similar trend in our
data, with increasing utilization during the time of the study.
Although not currently recognized as one of the leading
causes of ED visits, the increasing incidence and prevalence
of cancer in the general population will likely lead to worsen-
ing of the burden on EDs, both during active treatment and the
surveillance phase. End-of-life care for many cancer patients
often includes one or more visits to the ED, and in many cases,
these are potentially avoidable.'*'* Some researchers have
identified alternative strategies such as increased home-
based nursing, telephone-based interventions, and multidisci-
plinary care to help prevent such ED visits.'> '’

The largest study to date looking at utilization of the ED by
cancer patients used The North Carolina Disease Event
Tracking and Epidemiologic Collection Tool (NC DETECT)
to analyze 37,760 ED visits.'® Patients with colorectal cancer
comprised 7.7% of total ED visits in their study, and the most
common reasons for presentation were related to pain, respi-
ratory distress, and GI issues. Our study found that intestinal
obstruction, fluid and electrolyte disorders, and anemia were
the top three diagnoses for visiting the ED. It is important to
note that the NC DETECT analysis used the chief complaint
listed for each ED visit. The OLDW database does not include
chief complaint but does include diagnosis codes for each ED
visit, which we grouped using Clinical Classifications
Software (CCS) categories. This explains why our percent-
ages of reasons for presentation are smaller than the NC
DETECT analysis, as overall there were over 200 CCS cate-
gories represented using the primary diagnosis code for the
15,422 ED visits in our study.

The fact that patients who undergo chemotherapy or radia-
tion are more likely to visit an ED and subsequently be admitted
to the hospital is not surprising. Both modalities can potentially
be associated with toxicity needing medical attention.'
However, 32% of patients receiving chemotherapy and 37%
of patients receiving radiation who visited the ED were not

Year of Diagnosis

admitted to the hospital, suggesting that some of the issues
related to active treatment may have been treatable in a lower
acuity setting. The use of chemotherapy did significantly in-
crease from 18.8% of patients with colorectal cancer in 2008
to 24.4% in 2014 (p = 0.005), while the use of radiation signif-
icantly decreased from 21.6% in 2008 to 16.6% in 2014 (p=

0.001). This increase in chemotherapy use could be contributed
to an increase in ED use. The current NCCN chemotherapy
recommendations are well-established regimens that were ap-
proved for the treatment of colorectal cancer prior to our study
period. These guidelines recommend regimens combining fluo-
rouracil, leucovorin, and oxaliplatin (FOLFOX) or capecitabine
and oxaliplatin (CAPEOX) as adjuvant treatment after surgical
resection. For metastatic disease, FOLFOX, CAPEOX, or
FOLFIRI (leucovorin, fluorouracil, and irinotecan) with or with-
out bevacizumab is recommended.?® ** Except for the growing
shift from adjuvant to neoadjuvant use of radiation in rectal
cancer patients, there were also no major changes seen in rec-
ommendations for radiation therapy during the time frame of
our study.® Unfortunately, we do not have access to clinical
details such as staging information in this dataset, so we are
unable to further investigate which patient subsets saw an in-
crease in the use of chemotherapy.

Having surgery was not a factor associated with an ED visit
but was a factor associated with a hospital admission follow-
ing an ED visit, suggesting that ED visits within 30 days of
surgery may have had higher acuity. The finding that surgery
was not a factor associated with an ED visit may be related to
the fact that these patients have a postoperative inpatient stay
where they are assessed for many complications before they
are discharged. They also routinely have early follow-up ap-
pointments, which represent additional opportunities to ad-
dress any problems in an outpatient setting.

Looking at the total number of ED visits (15,422) instead
of the number of patients (7440), 78.5% of all ED visits result
in admission, but “super-users” admission rate after an ED

@ Springer
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Table 2 Factors associated with
ED utilization and admission

Factors associated with ED visits

Factors associated with admission

from ED in patients with

colorectal cancer Covariate Odds 95% confidence p value Odds 95% confidence p value
ratio limits ratio limits

Gender

Male Ref

Female 1.04 0.97-1.12 0.23 1.03 0.93-1.15 0.54
Race

White Ref

Non-white  1.11 1.03-1.2 0.01* 1.20 1.07-1.35 0.002*
Age group

1844 Ref

45-54 0.80 0.68-0.95 0.01* 0.92 0.72-1.17 0.48

55-64 0.78 0.66-0.91 0.002* 1.22 0.97-1.54 0.09

65-74 0.99 0.85-1.17 0.982 1.53 1.21-1.92 0.0003*

75-84 1.44 1.22-1.69 <0.0001*  2.20 1.75-2.76 <0.0001*
Year of diagnosis

2008 Ref

2009 0.97 0.84-1.11 0.62 1.10 0.89-1.36 0.38

2010 0.96 0.84-1.11 0.59 1.06 0.86-1.30 0.61

2011 1.05 0.92-1.20 0.46 0.96 0.79-1.17 0.68

2012 0.95 0.84-1.09 0.48 1.06 0.87-1.29 0.56

2013 1.01 0.89-1.15 0.8781 1.13 0.93-1.38 0.22

2014 1.22 1.07-1.39 0.004* 1.03 0.85-1.25 0.75
Charlson index

0 Ref

1-2 1.15 1.06-1.25 0.001* 1.08 0.95-1.22 0.25

3+ 1.64 1.49-1.80 <.0001* 129 1.13-1.48 0.0002*
Chemotherapy

No Ref

Yes 1.57 1.44-1.72 <0.0001* 222 1.90-2.58 <0.001*
Radiation

No Ref

Yes 1.15 1.05-1.26 0.0035*  1.673 1.38-2.02 <0.001*
Surgery

No Ref

Yes 1.09 0.99-1.20 0.0563 4.04 3.60-4.53 <0.001*

Controlling analysis included age, race, gender, year of diagnosis, Charlson index, chemotherapy, radiation, and

surgery

*Statistically significant difference at p = 0.05 level

visit was much lower, 32.3% (RR 0.41, 95% CI (0.40, 0.42).
This translates to 4132 ED visits that did not lead to admis-
sions, again suggesting that these visits were potentially
avoidable. The multivariable analysis did show these patients
tended to be non-white, older, and higher comorbidity patients
undergoing active treatment with radiation and/or chemother-
apy. However, the C-statistic of our model was only 0.64,
suggesting these variables are only moderately predictive
and there are likely other factors associated with an ED visit
that we cannot account for using this dataset. This is

@ Springer

particularly applicable to socioeconomic variables, of which
only patient income was available to us. In our sensitivity
analysis, after incorporating patient income into our models,
race was no longer associated with an ED visit or with being a
“super-user.” This suggests that the differences in ED use seen
between races are likely due to SES, which is consistent with
previously published literature.** We believe our findings lay
a solid foundation for further research to better define a pre-
dictive model that can be used to identify a subset of “super-
users.”
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Table 3  Factors associated with high ED use (“super-users”) within
12 months of diagnosis

Covariate Odds ratio 95% confidence limits p value
Gender

Male Ref

Female 0.99 0.89-1.09 0.812
Race

White Ref

Non-white 1.16 1.04-1.30 0.007*
Age group

18-44 Ref

45-54 0.73 0.56-0.94 0.017*

55-64 0.79 0.61-1.01 0.057

65-74 1.02 0.80-1.30 0.857

75+ 1.27 1.00-1.62 0.047*
Year of diagnosis

2008 Ref

2009 1.01 0.81-1.26 0.922

2010 1.02 0.82-1.26 0.872

2011 1.24 1.01-1.52 0.036*

2012 1.14 0.93-1.39 0.21

2013 1.14 0.94-1.39 0.187

2014 1.35 1.11-1.64 0.003*
Charlson index

0 Ref

1-2 1.36 1.20-1.55 <0.0001*

3+ 227 1.98-2.59 <0.0001*
Chemotherapy

No Ref

Yes 1.44 1.27-1.62 <0.0001*
Radiation

No Ref

Yes 1.27 1.11-1.44 0.0004*
Surgery

No Ref

Yes 0.86 0.76-0.97 0.012%*

Controlling for age, race, gender, year of diagnosis, Charlson index, che-
motherapy, radiation, and surgery

*Statistically significant difference at p = 0.05 level

Some limitations to our study must be acknowledged. The
data is retrospective and hence subject to misclassification, se-
lection, and information bias. Although the OLDW database
gives us a large sample size with the ability to conduct robust
analyses, this comes at the expense of clinical detail. Detailed
information on ED presentation or the circumstances and
decision-making behind inpatient admission cannot be gleaned
from administrative data. We limited capture of ED events to
12 months after diagnosis. While this should include the ma-
jority of patients undergoing active colorectal cancer treatment,
it is possible there are patients still undergoing treatment and

visiting the ED more than 12 months after diagnosis. Since a
pre-condition for hospital admission in our study was an ED
visit, direct admissions to the hospital were not captured and the
true rate of admissions in our study cohort may be higher.
Furthermore, although we used a validated algorithm to identify
patients with colorectal cancer from claims data,” it is possible
that some misclassification bias exists. We do not have specific
staging information for the colorectal cancers; hence, stage-
specific analyses reflecting disease burden could not be con-
ducted. The time of day and day of the week for ED presenta-
tion were not available to us using this dataset. Where care was
actually delivered, e.g., outpatient clinic or multidisciplinary
cancer center was not identifiable using our current dataset.
Finally, we would like to point out that a proportion of ED visits
by this patient population are likely appropriate and represent
reasonable use of health care resources for acute problems. Our
focus is less aimed toward the appropriateness of ED visits, and
more toward quantifying this burden and identifying a group of
“super-users” who could potentially be targeted to receive care
in more suitable settings.

Conclusion

In conclusion, we show that 55% of privately insured patients
undergoing treatment for colorectal cancer will visit an ED in
the first 12 months following diagnosis and also identify the
most common reasons for such a visit. Within this group, we
define a high-risk subset of patients with three or more ED
visits who account for over half of ED visits, but less than one
third of admissions. This suggests these patients could poten-
tially be treated in an outpatient setting with alternative man-
agement strategies such as improving patient education, in-
creasing communication between patients and their multidis-
ciplinary team via phone or electronic medical systems, or
more frequent outpatient visits. Similar strategies could be
applied to other patients undergoing multidisciplinary care to
potentially offset the burden of patients with cancer in the ED
who could have received appropriate care in an alternative
setting.

Authors’ Contribution All authors meet all of the criteria for the defini-
tion of authorship: substantial contributions to the conception or design of
the work, or the acquisition, analysis, or interpretation of data for the
work; drafting the work or revising it critically for important intellectual
content; final approval of the version to be published; and agreement to be
accountable for all aspects of the work in ensuring that questions related
to the accuracy or integrity of any part of the work are appropriately
investigated and resolved.

Funding This publication was made possible by funding from the Mayo
Clinic Robert D. and Patricia E. Kern Center for the Science of Health
Care Delivery.

@ Springer



920 J Gastrointest Surg (2018) 22:913-920
References 14.  Henson, L.A., et al., Emergency department attendance by patients
with cancer in their last month of life: a systematic review and
) meta-analysis. Journal of clinical oncology : official journal of the
1. Hussain, T., et al., Fragmentation in specialist care and stage 1] American Society of Clinical Oncology, 2015. 33(4): p. 370-6.
colon cancer: Cancet, 2015. 121(18): p. 3316-24. ) 15. Wang, S.M,, et al., Effects of multidisciplinary team care on utili-
2. Skolarus, T’A" Y Zhang, and BK. H.ollent?eck, Ung’ersfanc?mg zation of emergency care for patients with lung cancer. The
Y " agmentat[zlon OJI( P roévtate cazngle; 9;’{; l‘lj‘;r‘?hlng’;:l;"p lications American journal of managed care, 2014. 20(8): p. €353—-64.
Jor cost and quality. Cancer, o (1D): p. o 16. Alkema, G.E., et al., Reduced mortality: the unexpected impact of a
3. Graboyes, E.M., et al., Postoperative care fragmentation and . . .
. o telephone-based care management intervention for older adults in
thirty-day unplanned readmissions after head and neck cancer . .
managed care. Health services research, 2007. 42(4): p. 1632-50.
surgery. Laryngoscope, 2017. 127(4): p. 868-874. . .
. R S, , 17.  Seow, H., et al., Does Increasing Home Care Nursing Reduce
4. Herzog, T., et al., Complicated sigmoid diverticulitis—Hartmann’s . . .
: : . . Emergency Department Visits at the End of Life? A Population-
procedure or primary anastomosis? Acta Chir Belg, 2011. 111(6): . .
p. 378-83. Based Cohort Study of Cancer Decedents. Journal of pain and
5. Jelinek, G.A,, et al., Caught in the middle: tensions around the symptom management, 2015. 51_(2): p- 2_04_12' .
emergency department care of people with advanced cancer. 18.  Mayer, D.K,, et al., Why d‘o patients with cancer visit emergency
Emerg Med Australas, 2013. 25(2): p. 154-60. departments? Results ‘0].‘ a 2008 populatlorf stydy in North
6. Ahn,S., etal., Emergency department cancer unit and management Car ol.ina. Jou.rnal of chrpcal oncology : official journal of the
of oncologic emergencies: experience in Asan Medical Center. American Society of Clinical Oncology, 2011. 29(19): p. 2683-8.
Support Care Cancer, 2012. 20(9): p. 2205-10. 19. Burke, T.A., T. Wisniewski, and F.R. Ernst, Resource utilization
7. Wallace, PJ., et al., Optum Labs: building a novel node in the and costs associated with chemotherapy-induced nausea and
learning health care system. Health affairs, 2014. 33(7): p. 1187- vomiting (CINV) following highly or moderately emetogenic che-
94. motherapy administered in the US outpatient hospital setting.
8. Levack, M.M,, et al., Sigmoidectomy syndrome? Patients’ perspec- Supportive care in cancer : official journal of the Multinational
tives on the functional outcomes following surgery for diverticulitis. Association of Supportive Care in Cancer, 2011. 19(1): p. 131-40.
Dis Colon Rectum, 2012. 55(1): p. 10-7. 20. Benson, A.B., 3rd, et al., Metastatic colon cancer, version 3.2013:
9. McClish, D.K., et al., Ability of Medicare claims data and cancer Seatured updates to the NCCN Quidelines. J Natl Compr Canc
registries to identify cancer cases and treatment. Am J Epidemiol, Netw, 2013. 11(2): p. 141-52; quiz 152.
1997. 145(3): p. 227-33. 21. Benson, A.B., 3rd, et al., Colon Cancer, Version 1.2017, NCCN
10. Deyo, R.A., D.C. Cherkin, and M.A. Ciol, Adapting a clinical Clinical Practice Guidelines in Oncology. J Natl Compr Canc
comorbidity index for use with ICD-9-CM administrative Netw, 2017. 15(3): p. 370-398.
databases. J Clin Epidemiol, 1992. 45(6): p. 613-9. 22. Benson, A.B., 3rd, et al., Rectal Cancer, Version 2.2015. J Natl
11. Costi, R., et al., Challenging a classic myth: pneumoperitoneum Compr Canc Netw, 2015. 13(6): p. 719-28; quiz 728.
associated with acute diverticulitis is not an indication for open 23. Ma, B., etal., What has preoperative radio(chemo)therapy brought
or laparoscopic emergency surgery in hemodynamically stable pa- to localized rectal cancer patients in terms of perioperative and
tients. A 10-year experience with a nonoperative treatment. Surg long-term outcomes over the past decades? A systematic review
Endosc, 2012. 26(7): p. 2061-71. and meta-analysis based on 41,121 patients. Int J Cancer, 2017.
12. Tang, N et al., Trends and characteristics of US emergency depart- 141(5): p. 1052-1065.
ment visits, 1997-2007. JAMA, 2010. 304(6): p. 664-70. 24. Hong, R., B.M. Baumann, and E.D. Boudreaux, The emergency
13. Barbera, L., C. Taylor, and D. Dudgeon, Why do patients with

cancer visit the emergency department near the end of life?
CMAJ : Canadian Medical Association journal = journal de
I'Association medicale canadienne, 2010. 182(6): p. 563-8.

@ Springer

department for routine healthcare: race/ethnicity, socioeconomic
status, and perceptual factors. J Emerg Med, 2007. 32(2): p. 149—
58.



	Factors Associated with Emergency Department Utilization and Admission in Patients with Colorectal Cancer
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Introduction
	Materials and Methods
	Data Source
	Case Selection
	Statistical Analysis

	Results
	Overall Rates of ED Evaluation and Admission
	Bivariate Comparisons of Patients with an ED Visit and Those with No ED Visit (Table�1)
	Trends in ED Visits (Fig. 2)
	Factors Associated with an ED Visit Within 12 Months of Diagnosis (Table�2)
	&ldquo;Super-users&rdquor; (3+ ED Visits Within 12 Months of Diagnosis)
	Factors Associated with ED Visits That Result in Subsequent Hospitalization

	Discussion
	Conclusion
	References


