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Abstract
Purpose Patients with cancer often experience medical events that require immediate evaluation. These evaluations typi-
cally occur in an emergency department (ED), but there is increasing interest in providing this care in other settings. We 
report on a novel care model whereby a nursing hotline is used to triage patients to the ED or to the North Carolina Cancer 
Hospital Infusion Center (NCCHIC).
Methods A retrospective study of adult patients with a neoplasm diagnosis seeking acute care at a large academic hospital 
pre- and post-initiation of the novel care model in January of 2016. Patients were identified by querying the electronic medi-
cal record and clinic administrative data during matched 6 month pre- and post-periods.
Results During the pre-initiation period, 1346 patients visited the ED on 1651 occasions (76.1% admission rate). In the 
post-initiation period, 1434 patients visited the ED on 1797 occasions (81.5% admission rate), and 246 patients visited the 
NCCHIC on 322 occasions (68.9% admission rate). The emergency severity index (ESI) in the pre-initiation ED group was 
primarily ESI 2 (30.6%) and ESI 3 (65.4%). In the post-initiation ED group, the ESI was similar (32.6% ESI 2 and 64.2% 
ESI 3). In contrast, the NCCHIC predominantly treated lower acuity patients (65.8% calculated ESI of 4/5).
Conclusions This model demonstrates a multidisciplinary partnership to providing acute unscheduled care for patients with 
cancer. In the early implementation phase of this model, approximately 15% of patients, generally of lower acuity, were 
seen in the NCCHIC.
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Introduction

Between 2006 and 2012, 29.5 million emergency department 
(ED) visits were made by patients with cancer and visit num-
bers increased year over year [1]. These patients frequently 
experience acute symptoms such as fever and shortness of 

breath which require rapid evaluation and treatment. Many 
of these presentations can be due to life-threatening condi-
tions requiring emergent stabilization leading many patients 
to be referred to the ED setting by outpatient providers or 
by self-referral. However, in addition to life-threatening 
conditions, many patients present for unscheduled care due 
to uncontrolled symptoms such as pain and nausea [2]. A 
portion of these presentations can potentially be treated in 
non-ED settings such as an infusion or acute care clinic.

The increased acute care needs of patients with cancer 
and the increased specialization and complexity of cancer 
care are leading to an increased focus on acute oncology that 
requires a multifaceted approach to care provision [3, 4]. 
New models of care to provide unscheduled care to patients 
with cancer are being developed with pilot studies demon-
strating the potential benefit of multidisciplinary care for 
symptom management [3, 5–10].
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In an effort to improve the care provided to North Caro-
lina’s patient population with cancer, the University of 
North Carolina Cancer Hospital and the University of North 
Carolina ED implemented a novel care model in 2016. A 
hybrid care model was developed where cancer patients were 
encouraged to contact a nursing hotline to discuss their cur-
rent symptoms and are then triaged either to the ED or to the 
North Carolina Cancer Hospital Infusion Center (NCCHIC) 
for further evaluation during business hours. The purpose of 
this study is to characterize and describe the care of patients 
with cancer receiving unscheduled acute care through this 
novel multidisciplinary partnership between the ED and 
NCCHIC.

Methodology

This retrospective study evaluates the transition to a novel 
acute care model for patients with cancer seen at an aca-
demic medical center affiliated with a comprehensive can-
cer center. The NCCHIC is located on the 3rd floor of the 
institution’s cancer hospital which is physically contiguous 
with the rest of the medical center which includes the ED. 
The NCCHIC testing capabilities include full laboratory ser-
vices, basic portable x-ray imaging, and the availability of 
on-call supervising oncologist. Study data was collected via 
chart review during 6-month matched comparison periods 
before and after initiation of NCCHIC operations in January 
of 2016. The pre-intervention period was from July 1st 2015 
to December 31st 2015. The after-intervention period was 
from July 1st 2016 to December 31st 2016. The selected pre- 
and post-initiation periods cover the same calendar months 
to reduce confounding due to seasonal variations affecting 
patient presentations (e.g., influenza season). We excluded 
the 6 months immediately following the start-up date of the 
NCCHIC (washout period) to allow for NCCHIC protocol 
development and familiarization with this new care pathway 
by patients and providers. Patients aged 18 years or older 
with a previously diagnosed neoplasm (International Clas-
sification of Diseases-10: C00-D49) documented in their 
electronic medical chart presenting for acute unscheduled 
care in the ED or NCCHIC during the two study periods 
were included. Patients under the age of 18 were excluded 
as these patients are not eligible for care in the NCCHIC.

In addition to the telephonic triage referrals, patients 
could be referred to the NCCHIC directly from their outpa-
tient oncologists’ offices or walk-in to the NCCHIC for tri-
age without referral. For patients presenting as walk-ins, the 
patient’s primary oncologist and the patient’s appropriate-
ness for NCCHIC treatment was determined in conjunction 
with clinic staff. Patients presenting to the NCCHIC with 
symptoms concerning for myocardial infarction or acute 
stroke were referred directly to the ED due to the concern 

for acute life-threatening causes. Care was provided in the 
NCCHIC by two Board Certified Adult-Gerontology Nurse 
Practitioners who cross cover the cancer hospital’s infusion 
clinic and on an as needed basis in collaboration with super-
vising on-call oncologists had the ability to admit patients 
directly from the NCCHIC to an oncology service without a 
need for transfer to the ED. These two advance practitioner 
providers triaged all of the calls based on established triage 
guidelines (Table 1) and their clinical judgement. Admitted 
patients from the NCCHIC who were pending bed placement 
at the time of the clinic’s closing were transferred to the ED 
for continued care while awaiting hospitalization.

Basic demographics and clinical characteristics were 
obtained for all ED visits from the electronic medical 
record. Data for all NCCHIC visits were obtained from 
clinic administrative data if available and by chart review by 
trained study staff. If multiple different types of malignancy 
were noted in a single patient chart, each entry was recorded. 
Among ED patients, the chief complaint or reason for pres-
entation was coded in a manner adapted from a previously 
published classification system from a similar population by 
a board certified emergency physician [11]. No such infor-
mation was available for NCCHIC visits and as a result the 
final diagnosis was substituted for chief complaint and clas-
sified similarly. The emergency severity index (ESI) was 
obtained from the medical record for all ED patients. ESI 
was not available in the NCCHIC; as a result, it was calcu-
lated for NCCHIC patient visits via information obtained by 
chart review [12, 13].

All data was managed in REDCap and descriptive statis-
tics were computed from de-identified datasets using STATA 
15 (StataCorp, College Station, TX) [14]. The local institu-
tional review board approved this study.

Results

During the study period, a total of 3770 patient encounters 
were identified as meeting inclusion criteria. In the pre-initi-
ation period, 1346 patients visited the ED on 1651 occasions 
(76.1% admission rate). In the post-initiation period, 1434 
patients visited the ED on 1797 occasions (81.2% admission 
rate), and another 246 patients visited the NCCHIC on 322 
occasions (68.9% admission rate).

Patient characteristics are reported in Table 2 with a 
notable prevalence of patients with central nervous system 
(CNS), gastrointestinal, head and neck, lung, and skin malig-
nancies in the ED group. A higher proportion of patients 
presented to the NCCHIC with bladder, renal, and breast 
malignancy than to the ED.

Encounter characteristics are reported in Table 3. Nota-
bly, the ESI in the pre-initiation group was primarily ESI 2 
(30.6%) and ESI 3 (65.4%). ESI in the ED post-initiation 

7480 Supportive Care in Cancer (2021) 29:7479–7485



1 3

group was similar (32.6% ESI 2 and 64.2% ESI 3). In con-
trast, the NCCHIC predominantly treated lower acuity 
patients (65.8% calculated ESI of 4 or 5). Of the 322 visits 
to the NCCHIC, 116 walked-in (36.0%), 81 presented after 
telephone triage (25.2%), and 124 were referred by physi-
cians (38.5%). We were unable to determine referral origin 
for the remaining patient due to missing data.

The four most common chief complaints were the same in 
the ED groups pre- and post-intervention: pain, neurologic, 
fever/infection, and respiratory complaints. The four most 
common reasons for visit in the NCCHIC group were simi-
lar with one notable difference; neurologic complaints were 
replaced with gastrointestinal complaints.

Discussion

This report describes the population of patients with can-
cer seeking acute unscheduled care at a single academic 
site through a novel collaborative partnership between an 
ED and oncology clinic. Although no significant clini-
cal difference exists in the demographic characteristics of 
ED patients and NCCHIC patients, differences do exist in 
the type of cancer included in the groups. The ED group 
appears to include more patients with solid tumors. The 
difference in type of cancer may reflect a lack of pene-
trance or familiarity with the new care pathway among 
different services-lines or inherent differences in the acuity 
of complications associated with the varying cancer types. 

Notably, neurologic concerns were directed to the ED for 
evaluation per protocol. Consistent with this, patients with 
cancer of the CNS used the NCCHIC infrequently.

The reason for visit or chief complaint was similar in 
the ED and NCCHIC groups (pain, fever or infection, 
and respiratory complaint) except that the ED group also 
included neurologic complaints. This difference in pres-
entation is once again reflective of the triage process that 
excludes neurologic complaints due to the need for rapid 
evaluation with advanced imaging.

Consistent with the developed triage model (Table 1), 
the ED group reflected higher acuity care (32.6% ESI 2 
and 64.2% ESI 3) when compared to the NCCHIC group 
(65.8% calculated ESI of 4 or 5). This difference is also 
reflected in the over 10% admission rates of the post-
intervention ED group compared to the NCCHIC group 
(81.5% versus 68.9%). These admission rates are higher 
than admission rates from a national sample of cancer 
patients (57.2%), suggesting differences in acuity, clini-
cal decision-making, or the capacity for outpatient care 
between this study hospital and the more representative 
group of hospitals included in the CONCERN study [2, 
12]. Although the ESI and admission rate are significantly 
different from the ED group, the persistently high admis-
sion rate in the NCCHIC group likely reflects the complex-
ity of care required to address the supportive measures 
in this population. The high admission rates also likely 
enrichment due to the care model’s referral pattern, where 
the patient’s primary oncologist refers patients deemed 

Table 1  Telephonic triage protocol for the North Carolina Cancer Hospital Infusion Center (NCCHIC)

Appropriate for NCCHIC evaluation Excluded from NCCHIC evaluation

• Currently receiving treatment with oncologist in the last 3 months • Not receiving treatment with oncologist in the last 3 months
• Fever > 100.5F • Acute change in vital signs
• Shaking or chills   - Respiratory rate < 10 or > 30 per minute
• Increasing shortness of breath with activity   - Oxygen saturation < 92%
• New fatigue affecting performance status   - Heart rate < 50 or > 120 beats per minute
• Redness, swelling, drainage or pain at a catheter site   - Systolic blood pressure < 90 or > 180 mmHg
• Dehydration • Acute oxygen requirement > 6 L nasal cannula
• Unable to tolerate oral intake • Requiring respiratory intervention (suctioning, etc.)
• Severe vomiting unresponsive to antiemetics (> 1 day) • Acute change in mental or neurologic status
• Severe diarrhea unresponsive to antidiarrheal (> 1 day) • Acute onset of stroke-like symptoms
• Uncontrolled pain or new severe pain • New onset seizure
• Rash evaluation • Chest pain with suspected cardiopulmonary origin
• New or worsening extremity swelling • Symptomatic pericardial effusion
• Constipation unresponsive to bowel regimen • Symptomatic dysrhythmia
• Abnormal laboratory follow up • Cold pulseless extremity
• Weight gain with need for diuresis • Pregnancy patients
• Headache status post lumbar puncture
• Symptoms consistent with infection (cough, sore throat, dysuria, localized skin 

erythema)
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beyond the scope of care provided in their clinic and 
requiring care in the NCCHIC or ED.

The number of ED visits in the post-intervention period 
increased when compared to the control group despite the 
initiation of the new care pathway and provision of 322 care 
encounters in the NCCHIC. This likely reflects the grow-
ing number of patients in care at the North Carolina Cancer 
Hospital and the increasing role the ED plays in caring for 
this patient population [1]. Among those NCCHIC visits, 
76 (23.6%) were repeat visits to the NCCHIC. The pres-
ence of repeat visits may indicate an acceptance by patients 
for this alternative site of care; however, further study is 

required as no patient satisfaction data was recorded. How-
ever, it is important to note that 51.4% of all ED visits in the 
post-intervention period occurred during NCCHIC hours 
of operations. Unfortunately, we are unable to comment on 
appropriateness of these visits to the ED for diversion to the 
NCCHIC, secondary to the retrospective nature of this study. 
Further refinement and implementation of this type of model 
for acute unscheduled cancer care may help reduce ED visits 
and over-crowding, particularly important during the current 
COVID-19 pandemic [15].

A significant proportion of patients experienced 30-ED 
return visits (18.5% in the pre-ED group, 33.3% in the post-ED 

Table 2  Patient demographics

NCCHIC North Carolina Cancer Hospital Infusion Center

Pre-intervention 
emergency dept 
N = 1346
n (%)

Post-intervention 
emergency dept 
N = 1434
n (%)

Post-interven-
tion NCCHIC 
N = 246
n (%)

Age Mean [IQR] 61 [50, 73] 62 [51, 73] 61 [51–69]
Gender Female 764 (56.8) 791 (55.2) 110 (44.7)
Race White 780 (57.9) 872 (60.8) 158 (64.2)

African American 420 (31.2) 404 (28.2) 58 (23.6)
Other/unknown 146 (10.8) 158 (11.0) 30 (12.2)

Ethnicity Hispanic 81 (6.0) 90 (6.3) 15 (6.1)
Not Hispanic 1245 (92.5) 1320 (92.1) 227 (92.3)
Unknown 20 (1.5) 24 (1.7) 4 (1.6)

Insurance Government 780 (57.9) 788 (55.0) 166 (67.5)
Private 555 (41.2) 505 (35.2) 56 (22.8)
Other 8 (0.6) 11 (0.8) 24 (9.8)
Missing 3 (0.2) 130 (9.1) 0 (0)

Cancer type Central nervous system 629 (38.1) 839 (46.7) 2 (0.8)
Gastrointestinal 361 (21.9) 613 (34.1) 27 (11.0)
Head and neck 347 (21.0) 295 (16.4) 17 (6.9)
Skin 318 (19.3) 308 (17.1) 16 (6.5)
Lung 266 (16.1) 293 (16.3) 24 (9.8)
Leukemia 210 (12.7) 285 (15.9) 26 (10.6)
Multiple myeloma 121 (7.3) 103 (5.7) 22 (8.9)
Gynecologic 93 (5.6) 87 (4.8) 1 (0.4)
Pancreatic 106 (6.4) 120 (6.7) 8 (3.3)
Lymphoma 84 (5.1) 199 (11.1) 30 (12.2)
Prostate 69 (4.2) 52 (2.9) 8 (3.3)
Bone 43 (2.6) 59 (3.3) 5 (2.0)
Bladder 26 (1.6) 44 (2.4) 11 (4.5)
Thyroid 21 (1.3) 24 (1.3) 1 (0.4)
Cancer NOS 18 (1.1) 18 (1.0) 5 (2.0)
Testicular 15 (0.9) 46 (2.6) 3 (1.2)
Breast 11 (0.7) 89 (5.0) 24 (9.8)
Renal 10 (0.6) 1 (0.1) 13 (5.3)
Myelodysplastic 2 (0.1) 6 (0.3) 0 (0)
Endocrine 0 (0) 0 (0) 4 (1.6)
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group, and 44.1% in the NCCHIC group). These rates are con-
sistent with return visit rates noted in the multi-center CON-
CERN study (26.6%) [2]. These high proportions reflect the 
complexity of care these patients require and frequent need 
for acute unscheduled care. Due to the retrospective study 
design, we are unable to determine the factors affecting these 
return visits; however, increased adoption of this hybrid care 
model will help avoid inappropriate ED visits. Discharged 
ED patients represent an opportunity for NCCHIC treatment, 
as such further study of this population is required to inform 
future adaptation of this hybrid care model. Other research 
efforts including post-hospitalization transitions of care have 
demonstrated benefits in reducing subsequent care encounters 
and may help address the high rate of 30-day ED return visits 
[16].

Limitations

Although the data from this study provide insights into the 
population of patients with cancer seeking acute care, the 
findings are limited in part due to the use of a retrospective 
chart review study design. For example, ESI triage severity 
scores calculated retrospectively from chart review, as was 
done for the NCCHIC visits, may differ systematically from 
ESI scores determined by triage nurses during an ED visit. 
Characterization of primary cancer type for the ED data-
set was not feasible; as a result, the classification system 
used may introduce systematic classification bias and limit 
informing care for specific cancer type subgroups. This may 
particularly affect the group with CNS involvement as this 
group includes both primary and metastatic CNS lesions. 

Table 3  Encounter characteristics

AMA against medical advice, LWBS left without being seen, ESI emergency severity index
NCCHIC North Carolina Cancer Hospital Infusion Center

Pre-intervention emergency 
dept. visits 
N = 1651
n (%)

Post-intervention emergency 
dept. visits 
N = 1797
n (%)

Post-intervention 
NCCHIC visits 
N = 322
n (%)

Disposition Admit 1257 (76.1) 1465 (81.5) 222 (68.9)
Discharge 383 (23.2) 325 (18.1) 92 (28.6)
Eloped/AMA/LWBS 8 (0.5) 2 (0.1) 0 (0)
Expired 1 (0.1) 1 (0.1) 0 (0)
Missing 2 (0.1) 4 (0.2) 0 (0)

Acuity (ESI) 1 20 (1.2) 15 (0.8) 0 (0)
2 505 (30.6) 586 (32.6) 42 (13.0)
3 1080 (65.4) 1153 (64.2) 68 (21.1)
4 40 (2.4) 38 (2.1) 180 (55.0)
5 2 (0.1) 0 (0) 32 (9.9)

ED return visit Within 30 days 306 (18.5) 599 (33.3) 142 (44.1)
Day of arrival Weekday 1256 (76.1) 1351 (75.2) 322 (100)
Time of arrival Clinic open (9a–5p) 842 (51.0) 923 (51.4) 322 (100)
Chief complaint Allergic 3 (0.2) 7 (0.4) 6 (1.9)

Bleeding 99 (6.0) 105 (5.8) 6 (1.9)
Blood clot 14 (0.8) 9 (0.5) 5 (1.6)
Cancer 16 (1.0) 6 (0.3) 21 (6.5)
Fever/infection 163 (9.9) 196 (10.9) 67 (20.8)
Gastrointestinal 101 (6.1) 92 (5.1) 88 (27.3)
Injury 37 (2.2) 45 (2.5) 4 (1.2)
Malaise 23 (1.4) 22 (1.2) 19 (5.9)
Neurologic 222 (13.4) 252 (14.0) 15 (4.7)
Pain 513 (31.1) 656 (36.5) 41 (12.7)
Psychiatric 6 (0.4) 10 (0.6) 1 (0.3)
Respiratory 142 (8.6) 164 (9.1) 26 (8.1)
Syncope 75 (4.5) 71 (4.0) 8 (2.5)
Other 232 (14.1) 253 (14.1) 32 (9.9)
Missing 5 (0.3) 0 (0) 0 (0)
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Although in the setting of acute care, the concern for dev-
astating CNS complications in either situation is high and 
warrants aggressive evaluation justifying this population’s 
exclusion from the NCCHIC. Additionally, this study was 
conducted at a single academic center affiliated with a com-
prehensive cancer center, which limits the generalizability 
of the study findings. However, this model of care could be 
replicated at any site where close collaboration between an 
oncology clinic and an ED is possible or co-located on the 
same campus. Important questions remain regarding the 
promptness with which care is provided, the quality of care, 
and patient satisfaction when using the combination of a 
cancer clinic plus the ED as compared to the ED alone; we 
did not collect data to answer these questions. These study 
results are still important as a proof of concept for a novel 
multidisciplinary acute care model for cancer patients seek-
ing unscheduled medical care. Of note, this report reflects 
a period prior to the COVID-19 pandemic, which has sig-
nificantly affected the provision of routine oncology care 
and emergency care [17–19]. Due to the current effect of 
the pandemic, all care models must be adapted to account 
for the required isolation of suspected COVID-19-infected 
patients and a clinic’s ability to provide such care. This 
added challenge is best addressed by a multidisciplinary 
approach that best leverages the available resources of the 
various clinical care settings.

Conclusion

This report demonstrates the ability of a clinic and ED-
based hybrid care model to address the acute care needs 
of patients with cancer. Results from this implementation 
study suggest that a novel partnership between the ED and 
an oncology clinic can serve as an alternate care location 
for low acuity patients.
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