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Abstract

Background

Colorectal cancer (CRC) is the leading cause of cancer deaths in Europe. Survival is poorer
in patients admitted to hospitals through the emergency department than in electively admit-
ted patients. Knowledge of factors associated with a cancer diagnosis through presentation
at an emergency department may reduce the likelihood of an emergency diagnosis. This
study evaluated factors influencing the diagnosis of CRC in the emergency department.

Methods and findings

This is a cross-sectional study in 5 Spanish regions; subjects were incident cases of CRC
diagnosed in 9 public hospitals, between 2006 and 2008. Data were obtained from patient
interviews and primary care and hospital clinical records. We found that approximately 40%
of CRC patients first contacted a hospital for CRC through an emergency service. Women
were more likely than men to be emergency presenters. The type of symptom associated
with emergency presentation differed between patients with colon cancer and those with
rectal cancer, in that the frequency of “alarm symptoms” was significantly lower in colon
than in rectal cancer patients who initially presented to emergency services. Soon after
symptom onset, some patients went to a hospital emergency service, whereas others con-
tacted their GP. Lack of contact with a GP for CRC-related symptoms was consistently
related to emergency presentation. Among patients who contacted a GP, a higher number
of consultations for CRC symptoms and any referral to outpatient consultations reduced the
likelihood of emergency presentation. All diagnostic time intervals were shorter in emer-
gency presenters than in elective patients.
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Conclusions

Emergency presenters are not a uniform category and can be divided into categories
according to their symptoms, help seeking behavior trajectory and interaction with their
GPs. Time constraints for testing and delays in obtaining outpatient appointments led
patients to visit a hospital service either on their own or after referral by their GP.

Introduction

Colorectal cancer (CRC) is one of the most frequent tumors and the leading cause of cancer
deaths in Europe [1]. Although relative survival has increased since the 1980s, the 5-year survival
rates in countries with the best survival rates are still only approximately 60% [2]. Additionally,
survival is poorer in cancer patients admitted to hospitals through the emergency department
than in electively admitted patients [3-6], even after adjusting for age and morbidity [7-8].

Clinical conditions are generally more complicated in patients diagnosed through an emer-
gency service than in patients diagnosed through outpatient elective consultations. Patients
diagnosed through an emergency service present with higher rates of complications, including
obstructions [43%] [8], bowel perforation and peritonitis [9], and they more frequently
undergo emergency surgery. These factors contribute to higher rates of preoperative mortality
and postoperative morbidities [8-9], factors that contribute to poorer overall outcomes [10-
11]. Thus, diagnosing cancers before a patient reaches a state requiring presentation at an
emergency department may improve patient survival [12].

Knowledge of factors associated with a cancer diagnosis through presentation at an emer-
gency department may reduce the likelihood of an emergency diagnosis. These factors may
include personal and clinical characteristics, as well as the performance of health services
before an emergency contact. In some patients, these factors may be related to tumor aggres-
siveness or anatomical location, whereas in other patients a lack of prior symptoms may pre-
vent patients from contacting their general practitioners (GPs). Moreover, some patients who
experience symptoms may not seek help promptly, or doctors may miss diagnostic opportuni-
ties because of atypical symptoms, barriers to referral or long hospital waiting lists [3, 13].

Regarding factors related to the route of diagnosis, a few studies have examined differences
between colon and rectal cancers [14-17]. Because these cancers represent entities with differ-
ent molecular, clinical, pathologic and biological characteristics, emergency presentation and
the factors associated with emergency presentation should be assessed separately for patients
with colon and rectal cancers [18]. The present study evaluated factors influencing the diagno-
sis of CRC in the emergency department, analyzing data for all CRC patients as well as colon
and rectal cancer patients as separate groups.

Methods
Population and study setting

This multicenter, cross-sectional study involved patients in five regions of Spain (Aragon, Bal-
earic Islands, Barcelona, Galicia and Valencia). Consecutive patients diagnosed with CRC
(International Disease Classification 153-154) and registered with a GP were recruited
through the pathology services of nine public hospitals between September 2006 and Septem-
ber 2008. Patients with prevalent or recurrent CRC or multiple tumors and patients diagnosed
in private hospitals were excluded. Patients were contacted by their oncologist during the
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inpatient stage or during an outpatient oncology visit. Individual specialists invited these
patients to participate in this study. All participants provided written informed consent. The
methods used in this study have been published elsewhere [19-20].

Data collection procedures

Data were obtained by specifically trained GPs and nurses from patient interviews, together
with reviews of primary care and hospital records. Data obtained from patient interviews
included socio-demographic factors, such as age, sex, marital status, and level of education,
history of cancer in family members or acquaintances, and initial symptom/s: Each patient
was asked how long he/she had been feeling unwell. Symptoms spontaneously mentioned by
the patient were considered as the initial symptoms for that patient and the date was recorded.
If the patient could remember the exact day, then that date was recorded. If the patient could
not accurately remember the date of onset then the approximate date was recorded; for exam-
ple, if a patient reported symptom onset two months earlier, the date recorded was two months
before the date of the interview. After recording voluntary data on disease onset, the inter-
viewer asked each patient if he/she presented with any of the other symptoms on a 22 symp-
toms checklist. To assess perception of symptom seriousness, the patient was asked if he/she
considered the initial symptoms very serious, quite serious, not serious, or other. To assess
help-seeking action, the patient was asked what he/she did after the onset of first symptoms:
visit a doctor, wait for symptoms to clear, or other. The type of doctor contacted and confi-
dence in their GP (0-10, with 10 considered maximum confidence) were also recorded. The
patients were interviewed after a median of 47 days after the diagnosis (IQR = 88 days).

Hospital records were reviewed after the interview. After determining the date of diagnosis
from the pathology report, the data manager reviewed the records to determine the first
patient contact related to CRC symptoms. Date of diagnosis was determined from the first
pathology report. The first hospital service that evaluated the patient was dichotomized to pre-
sentation at the emergency department (EP) or to outpatient services (OS) (surgery, gastroen-
terology, internal medicine or others).

Primary care records were reviewed after the interview and the review of hospital records
in order to have the precise date of diagnosis. Primary care records were reviewed for 2 years
prior to the date of diagnosis to determine the first GP contact for CRC symptoms. If patients
did not contact their GPs for CRC symptoms, no other data were collected. If patients did con-
tact their GPs, then the data recorded included the number of subsequent visits for CRC symp-
toms to GPs prior to diagnosis as well as the number of primary care visits to a GP or nurse
during the 12 months before the diagnosis, and any suspicion of diagnosis registered in a
patient’s clinical record. In addition, the Charlson Comorbidity Index at diagnosis was
recorded from both hospital and primary care clinical records.

Symptom duration was divided into several intervals and calculated in days. 1) The patient
interval was defined as the number of days from the onset of first CRC symptoms to first con-
sultation with a physician; 2) the health services interval was defined as the time from first con-
tact with a physician to diagnosis; 3) the diagnosis interval was defined as the time from the
onset of first CRC symptoms to the date of diagnosis; and 4) the total interval was defined as
the time from first presentation with CRC symptoms presentation to date of treatment. Patient
interval and total interval were calculated according to the Aarhus Statement [21].

Statistical analysis

Data are presented as numbers and percentages or as medians and interquartile ranges (IRs).
Data on patients with colon and rectal cancer were examined separately throughout.
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Independent variables associated with the crude proportions of patients diagnosed through
the EP or other hospital services were assessed by the Chi-Square test, whereas the association
between differences in symptom duration and emergency presentation were analyzed using
the Mann Whitney U-test. A P-value <0.05 was considered statistically significant.

Factors independently predictive of emergency presentation or of initial consultation with
a GP or other doctor were analyzed by adjusted multivariate logistic regression analysis, as was
GP performance among patients who consulted a GP. Any factor found by univariate analysis
to be significant at P<0.10 was included in the multivariate analysis. Interactions between fac-
tors included in the final models were examined. Sensitivity analyses of the models assessing
emergency presentation and initial consultation were performed, without excluding the vari-
ables “first contact with health services’ and ‘hospital service of first referral’, respectively, as
they could confound the associations of the other independent variables. All statistical analyses
were performed using the Statistical Package for Social Sciences (SPSS version 23.0).

This study was approved by the Primary Health Care Committee of each health district and
by the Ethical and Clinical Research Commiittee of each participating region (Comité d’Etica
de la Investigaci de les Illes Balears; Comité Etico de Investigacion Clinica (CEIC) del Hospi-
tal Clinico Universitario de Valencia; Comité Etico de Investigacién Clinica de Galicia; Comité
Etic d’Investigacié Clinica del Parc de Salut Mar; Comité Etico de Investigacién Clinica de
Aragon).

Results

A total of 950 patients with CRC were included in this study. Of the pre-included patients 82
died before interview; 26 were excluded because we could not obtain informed consent; 56
were included as informed consent was obtained from their principal caregiver for clinical rec-
ord’s data review. Of the 950 patients, 11 were excluded as there was no information on their
initial presentation at a hospital. Of the 939 included patients, 794 (84.6%) were symptomatic,
84 (8.9%) were detected during screening, and 61 (6.5%) were incidentally diagnosed with
CRC. In addition, 592 (63.0%) patients were diagnosed with colon cancer and 347 (37.0%)
with rectal cancer. Sixty-eight (7.2%) patients did not respond to requests for interviews.

We found that 430 patients (45.8%), 300 with colon cancer (50.7%) and 130 with rectal can-
cer (37.5%), initially accessed hospital care through emergency services (P<0.001). Of these
430 patients, 363 (84.4%) were symptomatic, 43 (10.0%) were detected during screening, and
24 (5.6%) were detected incidentally. By comparison, of the 559 patients who initially pre-
sented to other hospital services, 78.8% were symptomatic, 12% were detected during screen-
ing, and 9.2% were detected incidentally (P = 0.53).

Table 1 presents the socio-demographic characteristics of the patients in this study. Among
patients with colon cancer, the frequency of emergency presentation was higher in older than
in younger patients and higher in single or widow/separated/divorced patients than in married
patients, but these differences were not significant. Among patients with rectal cancer, the fre-
quency of emergency presentation was higher in women than in men. In both cohorts, the fre-
quency of emergency presentation was lower in patients who did than did not have family
members or acquaintances with cancer, but the difference in colon cancer patients was not sta-
tistically significant.

Table 2 shows the distribution of first symptoms, patient appraisal of symptoms, and help-
seeking behavior and their relationship with emergency presentation. A higher number of ini-
tial symptoms were associated with emergency presentation in patients with colon cancer, but
not in patients with rectal cancer. Among patients with colon cancer, emergency presentation
was associated with abdominal pain, constipation, vomiting, and loss of weight, anorexia, and
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Table 1. Socio-demographic characteristics of patients relative to tumor location and access to hospital (patient interviews).

Global P value Colon P
N =939 n=>592 value
EP oS EP oS
n (%) n (%) n (%) n (%)

Age, years 0.23 0.06
<50 24 [5.7] 31[6.2] 16 [5.4] 19 [6.7]
50-64 95 [22.5] | 122[24.5] 64 21.6] | 65[22.8]
65-74 121 [28.7] | 154 [31.0] 81 [27.4] 94 [33]
75-84 142 [33.6] | 162 [32.6] 101 [34.1] 92 [32.3]
>85 40 [9.5] 28 [5.6] 34 [11.5] 15 [5.3]
Sex 0.09 0.89
Male 251 [59.6] | 325 [65.0] 174 [59.4] | 172 [59.9]
Female 170 [40.4] | 175 [35.0] 119 [40.6] | 115[40.1]
Marital Status 0.14 0.07
Single 35(8.9] 31[6.5] 29 [10.5] 22[8.1]
Married 269 [68.4] | 353 [74.3] 179 [65.1] | 202 [74.0]
Widow/Separated/Divorced 89 [22.6] 91 [19.2] 67 [24.4] 49 [17.9]
Level of education 0.29 0.17
Illiterate-incomplete primary 55 [14.0] 66 [13.9] 34 [12.3] 37 [13.6]
Primary education 199 [50.6] | 257 [54.0] 138 [50.0] | 146 [53.5]
Secondary education 77 [19.6] 71[14.9] 61 [22.1] 39 [14.3]
High school 41 [10.4] 46 [9.7] 27 [9.8] 28 [10.3]
University education 231 [5.3] 36 [7.6] 16 [5.8] 23 [8.4]
History of cancer in family members and/or acquaintances’ 0.002 0.09
Yes 186 [47.2] | 275 [57.9] 133 [48.2] | 151 [55.3]
No 208 [52.8] | 200 [42.1] 143 [51.8] | 122 [44.7]
Charlson Index Score
Mean [SD] 111 [1.33] | 1.00 [1.45] 0.25| 1.13[1.30] | 1.07[1.43] | 0.56

https://doi.org/10.1371/journal.pone.0203556.t001

Rectum
n =347

EP oS
n (%) n (%)

8 [6.3] 12 [5.7]
31 [24.6] 57 [26.9]
40 [31.7] 60 [28.3]
41 [32.5] 70 [33.0]

6 [4.8] 13 [6.1]
77 [60.2] | 153 [71.8]
51 [39.8] 60 [28.2]

6 [5.1] 9 [4.5]
90 [76.3] | 151 [74.8]
22 [18.6] 42 [20.8]
21[17.9] 29 [14.3]
61 [52.1] | 111 [54.7]
16 [13.7] 32 [15.8]
14 [12.0] 18 [8.9]

5[4.3] 13 [6.4]
53[44.9] | 124 [61.4]
65 [55.1] 78 [38.6]

1.05 [1.40] | 0.91 [1.47]

value

0.93

0.02

0.87

0.68

0.004

0.38

fatigue. Conversely, rectal bleeding was related with a lower probability of emergency presen-

tation. Among rectal cancer patients, emergency presentation was significantly associated with

constipation, vomiting and changes in bowel habits. Abdominal occlusion was present in one-

third of patients with colon cancer and one-tenth of those with rectal cancer. Emergency pre-

sentation was unrelated to symptom severity appraisal and to help-seeking behavior, whether

visiting a doctor after symptom onset or waiting for symptoms to clear. Under all situations,

contact with a GP after symptom onset diminished the probability of emergency presentation

as well being associated with a high score of patient confidence in their GPs.

We also observed that socio-demographic characteristics and symptom appraisal were simi-

lar in patients who contacted an emergency service and those who contacted their GP or

another doctor after onset of symptoms. However, abdominal pain and vomiting were signifi-

cantly higher in emergency presenters (data not shown).

Of the 939 patients, 628 (66.9%) contacted their GP due to CRC symptoms. Table 3 shows
patient-assessed performance of their GPs and its relationship with emergency presentation.
After the first contact with a GP, the proportion of patients with more than three subsequent
visits was lower in emergency than in non-emergency presenters. However, the two groups
did not differ in the number of contacts with GPs and nurses for any problem during the pre-
vious 12 months. We also found that 48.4% of emergency presenters were referred to an emer-
gency service by their GPs, during the course of diagnosis; 67.6% has had a test or
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Table 2. Initial patient symptoms, initial presentation and comorbidities relative to tumor location and access to hospital (patient interviews).

Variables Global P Colon P Rectum P
N =939 value n =592 value n = 347 Value
EP oS EP oS EP oS
n [%] n [%] n [%] n [%] n [%] n [%]
Number of initial symptoms <0.001 <0.001 0.32
0 20 [5.1] 52 [11.1] 17 [6.2] 40 [14.9] 3[2.6] 12 [6.0]
1 182 [46.7] 256 [54.6] 124 [45.3] 146 [54.3] 58 [50.0] 110 [55.0]
2-3 135 [34.6] 122 [26.0] 94 [34.3] 62 [23.0] 41 [35.3] 60 [30.0]
>4 53 [13.6] 39 [8.3] 39 [14.2] 21 [7.8] 14 [12.1] 18 [9.0]
First symptom”
Abdominal pain [yes] 130 [33.3] 91 [19.4] <0.001 110 [40.1] 66 [24.5] 0.001 20 [17.2] 25 [12.5] 0.24
Constipation [yes] 83 [21.3] 48 [10.2] <0.001 56 [20.4] 32[11.9] 0.007 27 [23.3] 16 [8.0] <0.001
Rectal bleeding [yes] 104 [26.7] 164 [35.0] 0.009 49 [17.9] 72 [26.8] 0.01 55 [47.4] 92 [46.0] 0.80
Diarrhea [yes] 61 [15.6] 64 [13.6] 0.40 34 [12.4] 27 [10.0] 0.38 27 [23.3] 37 [18.5] 0.30
Changes in bowel habits [yes] 149 [38.2] 150 [32.0] 0.057 91 [33.2] 73 [27.1] 0.12 58 [50.0] 77 [38.5] 0.04
Vomiting [yes] 23 [5.9] 7 [1.5] <0.001 19 [6.9] 6[2.2] 0.009 4[3.4] 1[0.5] 0.04
Loss of appetite [yes] 40 [10.3] 31 [6.6] 0.053 33 [12.0] 19 [7.1] 0.049 7 (6.0] 2(6.0] 0.99
Loss of weight [yes] 49 [12.6] 31 [6.6] 0.003 1[15.0] 16 [5.9] 0.001 8[6.9] 5(7.5] 0.79
Fatigue [yes] 71 [18.2] 60 [12.8] 0.028 57 [20.8] 46 [17.1] 0.27 14 [12.1] 4[7.0] 0.12
Anemia [yes] 381[9.7] 38 [8.1] 0.39 1[11.3] 27 [10.0] 0.63 7 [6.0] 1[5.5] 0.88
Perception of symptoms* 0.74 0.45 0.79
Non-serious 237 [64.6] 275 [64.4] 157 [62.1] 147 [63.1] 80 [70.2] 128 [66.0]
Serious-Very serious 109 [29.7] 130 [30.5] 79 [30.2] 74 [31.8] 30 [26.3] 56 [28.8]
Others 21 [5.7] 22 [5.2] 17 [6.7] 12 [5.2] 4 [3.5] 10 [5.2]
Intestinal occlusion* <0.001 <0.001 0.02
Yes 101 [23.8] 26 [5.2] 88 [29.6] 18 [6.3] 13[10.2] 8 [3.8]
No 323 [76.2] 471 [94.8] 209 [70.4] 268 [93.7] 114 [89.8] 203 [96.2]
Help seeking behavior* 0.40 0.44 0.81
Visit a doctor 257 [69.5] 312 [73.1] 180 [70.3] 175 [75.1] 77 [67.5] 137 [70.6]
Wait to clear up 90 [24.3] 96 [22.5] 59 [23.0] 47 [20.2] 31[27.2] 49 [25.3]
Others 23 [6.2] 19 [4.4] 17 [6.6] 11 [4.7] 6 [5.3] 8 [4.1]
Health services first contact” <0.001 <0.001 <0.001
General practitioner 266 [70.6] 356 [81.7] 178 [68.2] 197 [81.7] 88 [75.8] 159 [81.5]
Hospital emergency department 93 [24.7] 27 [6.1] 68 [26.1] 13 [5.4] 25 [21.6] 14 [7.2]
Other 18 [4.8] 53 [12.2] 15 [5.7] 31 [12.9] 3[2.6] 22 [11.3]
Confidence in their GP [0-10] 0.39 0.049 0.29
0-4 32 [8.6] 29 [6.3] 25 [9.6] 11 [4.2] 7 [6.4] 18 [9.2]
5-6 33 [8.9] 37 [8.1] 23 [8.8] 27 [10.3] 10 [9.1] 10 [5.1]
7-10 306 [82.5] 392 [85.6] 213 [81.6] 224 [85.5] 93 [84.5] 168 [85.7]

*only symptomatic. Global n = 794, colon cancer n = 486, rectal cancer n = 308

https://doi.org/10.1371/journal.pone.0203556.t1002

investigation requested. From these patients, 33.8% has had at least one image investigation
and 54.1% at least a test (blood test, and/or fecal occult test). We also found that 36.3% of
emergency presenters were referred to outpatient’s services during the diagnostic process,
compared with 76% of electively presenting patients. The likelihood of emergency presentation
was significantly lower in all patients and in colon cancer patients, but not in rectal cancer
patients, who attended teaching health centers.
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Table 3. Performance of general practitioners relative to tumor location and emergency presentation to a hospital in patients who contacted a general practitioner

for symptoms of colorectal cancer.

Global P Colon P Rectum P
N =628 value n = 382 value n =246 value
EP oS EP oS EP oS
n [%] n [%] n [%] n [%] n [%] n [%]
Number of successive visits due to CRC symptoms 0.002 0.005 0.07
0 80 [30.1] | 94 [26.0] 541[29.7) | 42 [21.0] 26| 521[66.7]
[31.0]
1-2 119 126 77 [42.3] | 68 [34.0] 42| 58[35.8]
[44.7] [34.8] [50.0]
3-5 51[19.2] | 96 [26.5] 38[20.9] | 61 [30.5] 13| 35][21.6]
[15.5]
6+ 16[6.0] | 46 [12.7] 13[7.1]| 29[14.5] 3[3.6]  17[10.5]
Visits to primary care during the 12 months before CRC 0.67 0.55 0.56
diagnosis
0 3[1.1] 4[1.1] 3 [1.6] 3[1.5] 0[0.0] 1[0.6]
1-5 74 (27.8] | 87[24.0] 52[28.6] | 43[21.5] 22| 441[27.2]
[26.2]
6-12 93 [35.0] 120 56 [30.8] | 62 [31.0] 37| 58[35.8]
[33.1] [44.0]
13-24 64 [24.1] | 98[27.1] 451[24.7] | 59 [29.5] 19 39[24.1]
[22.6]
>=25 32[12.0] | 53[14.6] 26 [14.3] | 33[16.5] 6[7.1]1| 20/[12.3]
Suspicion of CRC in clinical records 0.33 0.22 0.46
Yes 164 208 105 103 59 105
[62.1] [58.3] [58.3] [52.3] [70.2] [65.6]
No 100 149 75 [41.7] | 94 [55.6] 25| 55([34.4]
[37.9] [41.7] [29.8]
Outpatient department first referral <0.001 <0.001 <0.001
Gastroenterology 60 [39.2] 197 38[29.2] | 92[70.8] 22 105
[72.7] [40.7] [78.9]
Surgery 7[4.6] | 32[11.8] 2(13.3] | 13[86.7 5[9.3] | 19[14.3]
Hospital emergency department 74 [48.4] 23 [8.5] 50 [72.5] | 19 [27 24 4(3.0]
[44.4]
Others 12 [7.8] 19 [7.0] 91[9.1]1| 14[10.1] 3 [5.6] 51[3.8]
Any referral to outpatient services <0.001 <0.001 <0.001
Yes 94 [36.3] 276 60 [34.1] 135 34 140
[76.0] [67.5] [41.5] [87.5]
No 165 | 87[24.0] 116 | 65([32.5] 48 | 20[12.5]
[63.7] [65.9] [58.5]
Health center accreditation for teaching GPs 0.005 <0.01 0.11
Teaching health center 62 [26.6] 126 43 [26.2] | 73[38.6] 19| 53 [34.4]
[36.7] [24.4]
Non-teaching health center 180 217 121 116 59 101
[74.4] [63.5] [73.8] [61.4] [75.6] [63.3]

https://doi.org/10.1371/journal.pone.0203556.t003

Multivariate analysis showed that the number of symptoms and abdominal occlusion were
associated with emergency presentation in all patients and in those with colon cancer
(Table 4). Rectal bleeding was associated with a lower probability of emergency presentation
in colon cancer patients, whereas constipation was associated with a higher probability of
emergency presentation in rectal cancer patients. Patient decision to consult a GP was
inversely related to emergency presentation in all patients and in those with colon cancer.
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Table 4. Multivariate logistic regression analysis of factors associated with colorectal cancer diagnosis.

Variables based on patients interviews

Variables

GLOBAL
OR [95%CI]

value

COLON
OR [95%CI]

value

RECTUM
OR [95%CI]

value

Sex

0.01

Men

1

‘Women

1.93 (1.11-3.18)

History of cancer in family members and/or acquaintances’

0.09

0.053

No

1

1

Yes

10,75 [0.54-1.04]

10,58 (0.34-1.006)

Number of initial symptoms

1

1

1

2-3

1.59 [1.11-2.27]

0.01

1.88 [1.19-2.98]

0.007

>=4

2.12 [1.14-3.96]

0.01

3.45 [1.50-7.92]

0.04

Rectal bleeding

0.06

0.04

No

1

1

Yes

0.71 [0.50-1.01]

0.60 [0.36-0.98]

Constipation

0.001

No

1

Yes

3.44 [1.61-7.36]

Health services first contact

0.002

0.002

Other

1

1

General practitioner

0.54 [0.36-0.80)

0.45 [0.27-0.75]

Intestinal occlusion

<0.001

<0.001

No

1

1

Yes

4.91 [2.72-8.87]

4,59 [2.37-8.91]

Variables of GP performance in patients who contacted for CRC symptoms

Subsequent visits to GP for CRC symptoms

0

1

1

1-2

1.31 [0.82-2.08]

0.25

1.04 [0.56-1.91]

0.90

3-5

0.72 [0.42-1.21]

0.22

0.52 [0.27-1.14]

0.05

>6

0.49 [0.23-1.03]

0.06

0.40 [0.16-0.97]

0.04

Any referral to outpatient services

<0.01

<0.01

<0.01

No

1

1

1

Yes

0.18 [0.12-0.27]

0.25 (0.15-0.39)

0.11 [0.06-0.22]

https://doi.org/10.1371/journal.pone.0203556.t004

Among patients who contacted a GP, a higher number of subsequent visits were associated

with a lower probability of emergency presentation and referral to an outpatient service.

Table 5 shows the relationships of four diagnostic time intervals (patient interval, health

services interval, diagnosis interval, total interval) with emergency presentation. All time inter-

vals were lower in patients who used emergency services during their first contact with a

hospital.

Discussion

To our knowledge, few studies to date have assessed the factors associated with emergency pre-

sentation of patients with colon and rectal cancers. We found that in Spain approximately 40%

of these patients first contacted a hospital for CRC through an emergency service, a higher per-
centage than in other countries. We also found that the type of symptom associated with emer-
gency presentation differed between patients with colon cancer and those with rectal cancer,
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Table 5. Diagnosis intervals according to emergency presentation.

Global P Colon P Rectum P
N=939 value n=>592 value n =347 value
EP (o EP oS EP oS
Median Median Median Median Median Median
(P25-P75) (P25-P75) (P25-P75) (P25-P75) (P25-P75) (P25-P75)
Patient interval 14 [2,0-61.0] 30 [5.0-92.0] | <0.001 13 [2.0-59.5] 30 [5.0-101.5] |  0.005 14 [2.0-61.0] 30 [5.0-92.0] 0.00
Health services 39 [15.0-111.0] | 84 [38.5-200.0] | <0.001 | 41 [16.5-106.7] | 79 [38.5-169.5] | <0.001 39[15.0-11.0] | 84 [35.5-200.0] | <0.001
interval
Diagnosis interval 86 [33.0-185.0] | 163 [82.5-311.5] | <0.001 | 86.5[32.7-186.7] | 153 [86.5-307.0] | <0.001 | 86.0 [33.0-185.0] | 163 [86.0-311.5] | <0.001
Total interval 106.0 [51.5- 195 [118.0- | <0.001 115,0 [60.7- 197 [118.5- | <0.001 106,0 [51.5- 195 [118.0- | <0.001
208.5] 353.0] 214.5] 363.5] 208.5] 353.0]

IQ = interquartile range

https://doi.org/10.1371/journal.pone.0203556.t1005

in that the frequency of “alarm symptoms” was significantly lower in colon than in rectal can-
cer patients who initially presented to emergency services. In both cohorts, however, the prob-
ability of emergency presentation increased with an increasing number of symptoms.
Emergency presenters are not a uniform category and can be divided into categories according
to their help seeking behavior trajectory and interaction with their GPs. Soon after symptom
onset, some patients went to a hospital emergency service, whereas others contacted their GP.
One of the most important factors associated with emergency presentation was a lack of con-
tact with a GP for CRC-related symptoms. All diagnostic time intervals were shorter in emer-
gency presenters than in elective patients.

Strengths and limitations

One of the strengths of the study was our inclusion of important patient-reported data, provid-
ing insight into patient perception of symptoms and help-seeking behavior after symptom pre-
sentation. In addition, our inclusion of medical records compiled by GPs enabled our
inclusion of important data reported by patients and considered relevant by their doctors.

Most of the limitations of this study have been described elsewhere [20-21]. First, there is no
universally accepted definition of an emergency diagnosis of cancer. This constitutes the corner-
stone for obtaining robust and comparable measures of different routes of diagnosis. As in most
studies using routine data, some of these data were incomplete, limiting our ability to examine
certain key characteristics and the confidence of our conclusions. Our findings may have been
affected by missing data for some variables, mainly those from GP clinical records. Inclusion of
patients diagnosed by screening or incidentally may also have biased our results. We found that a
small proportion of these patients contacted a hospital through emergency services, perhaps
because a GP or gastroenterologist referred these patients to emergencies based on the results of
endoscopy or after an incidental detection of cancer in order to overcome waiting lists. Patient
and GP recall of first symptoms did not always align, particularly for vague symptoms [22], and
there were differences in recalling the date of first symptom presentation. Furthermore, the per-
centage of patients reported visiting a GP after symptom onset was higher than that reported in
their primary care records, indicating that patients may have overestimated their contact with a
GP or that some GPs may not have recorded vague symptoms.

Comparison with other studies and interpretation of our findings

The percentage of CRC patients who initially presented to emergency services was much
higher in our study than in studies performed in other European and North America
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countries, which have been reported to range from 17-26% [6; 23-26]. One explanation for
these differences may be differences in the definition of emergency presentation. Although
several studies have used an algorithm to define emergency presentation [27], other studies
regard emergency presentation as visiting an emergency service once before the diagnosis of
CRC [27] or have used other criteria [25-26]. Our study defined emergency presentation as
first patient contact with a hospital through an emergency service. Alternatively, GPs in Spain
frequently refer patients with a high suspicion of cancer to emergency services to overcome
limited access to investigations and outpatient appointments.

We found that the socio-demographic characteristics of these patients generally did not
affect the rate of emergency presentation, although women with rectal, but not colon, cancer
were more likely to use this route. Other studies have reported socio-demographic differences
in emergency presentation, particularly in more vulnerable groups, including women, older
patients, patients of low socioeconomic status and patients with higher comorbidity rates [17,
28-31]. These more vulnerable populations have less access to health services and usual care
[32] and to colorectal examinations [33]. The discrepancy between our study and these other
studies may be explained by the equal geographic distribution of primary care centers and hos-
pitals in Spain. All groups would therefore have equal access to diagnostic examinations, spe-
cialists, and outpatient resources.

As shown in other studies, we observed that the type of initial symptom was highly associ-
ated with emergency presentation. Emergency presenters are more likely to present with
abdominal pain [8,16,25,34], constipation [24,16,34], loss of weight [3, 34] fatigue and vomit-
ing and significantly less likely to present with rectal bleeding [16,25,34,35] or changes in
bowel habits [35]. Abdominal pain and abdominal obstruction are much more common in
colon than in rectal cancer patients [8, 30], which may explain the higher rate of emergency
presentation in those with colon cancer [3; 16, 17, 29]. Moreover, emergency presenters have
symptoms of low predictive value, that is, not NICE-qualifying symptoms [25, 30, 36], and a
higher number of symptoms. These findings suggest the need to review the role of symptoms
with low predictive value for cancer when they appear simultaneously with other symptoms.
However, emergency presenters do not report higher symptom severity, with similar propor-
tions of emergency and non-emergency presenters contacting a doctor and disclosing symp-
toms to family and friends. Escalating or persisting symptoms, rather than severity of
symptoms, could influence their visits to emergency services as described by others [37].

As previously reported [38], patients diagnosed with CRC by emergency services are quite
heterogeneous. Some patients who experience symptoms go directly to an emergency service,
whereas others visit their GP. The former group likely includes patients who postpone consul-
tation for their symptoms, as well as those who respond immediately after experiencing dis-
ruptive symptoms, such as vomiting and abdominal pain [38].

Among patients who decided to visit a GP after symptom onset in the present work, fewer
presented to emergency services, in agreement with other studies [25, 29-30]. Previous studies
have found that, although similar proportions of emergency and non-emergency presenters
consulted a primary-care physician [16, 25, 27], lower percentages of the former had >3 suc-
cessive visits (25.2% vs. 39.2%) and referrals to outpatient consultations (36.3% vs. 76.0%). In
addition, a higher proportion of emergency presenters were initially referred to an emergency
service. These findings indicate that the diagnostic process in emergency presenters included
fewer consultations and more referrals to emergency services by their GPs. Although it could
be partially explained by the time from the clinical onset to diagnosis in these patients is inher-
ently shorter and therefore the probability of having more consultations or referrals could be
lower. Emergency presenters may have had more symptoms or more disruptive ones or may
have been referred to emergency services to bypass long waiting lists or. Additionally some
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patients referred to an outpatient service may have contacted the hospital through an emer-
gency service. Similarly, 30% of CRC patients in Scotland appropriately referred to secondary
care were found to have been admitted to emergency services in the period between their refer-
ral and the appointment date [26].

Although emergency presentation has been reported to be a proxy of a delay in diagnosis
[25], we found that the different intervals in the diagnostic pathway were shorter in emergency
than in non-emergency presenters. These differences in symptom duration intervals may have
been due to emergency presenters having more aggressive tumors, leading patients to quickly
seek help and doctors to accelerate the testing schedules to arrive at a more rapid diagnosis.
This may partly explain the waiting time paradox, in that patients with shorter times to diagno-
sis had higher mortality rates [39]. This does not mean that emergency admissions should be
ignored but that the potential mortality benefits from a reduction may be less than hoped.

Finally, we found that patients registered in a teaching center were less likely to become
emergency presenters than patients in non-teaching health services. Teaching health centers
are characterized by better quality performance indicators and higher levels of educational
activities, which may result in fewer referrals to emergency services. These findings are in
agreement with a study showing that a higher total quality and outcomes framework protected
against unplanned admissions [23].

Conclusions

In conclusion, our study indicates that emergency presentation is complex and does not have a
single cause. Women were more likely than men to be emergency presenters. Specific symp-
tom patterns differed in emergency and non-emergency presenters and in patients with colon
and rectal tumors. Emergency presenters had a higher frequency of symptoms not included on
the NICE qualifying list and a higher number of symptoms, but symptom severity was similar
in emergency and non-emergency presenters. After their first symptoms, some patients opted
not to contact a GP, with this being the most important predictor of emergency presentation.
Among patients who contacted a GP, a higher number of consultations for CRC symptoms
and any referral to outpatient consultations reduced the likelihood of emergency presentation.
Time constraints for testing and delays in obtaining outpatient appointments led patients to
visit a hospital service either on their own or after referral by their GP. Future research target-
ing different categories of emergency presenters is needed to identify the reasons for emer-
gency presentation and to formulate interventions to prevent emergency presentation.

Acknowledgments

This study was funded by the Ministry of Health. Carlos III Institute; grants PI: 052273,
P1050787, P1050700, P1052692, P1052141. This study was also supported by the Health Promo-
tion and Preventive Activities-Primary Health Care Network and by the Ministry of Health
ISCIII-RETCI awards G03/170 and RD06/0018, RD12/0005/0011. The authors would like to
thank the surgeons, gastroenterologists and general practitioners who assisted with contacting
their patients.

Collaborators DECCIRE GROUP:

Baleares: Magdalena Esteva, Maria Ramos, Alfonso Leiva, Amador Ruiz, Maria Martin-
Rabadan, Maria Teresa Novella, Elena Cabeza, Joana Ripoll, Hermini Manzano, Isabel Amen-
gual, Aina Forteza, Maria Company, Maria de Lluch Bennassar, Joan Llobera.

Aragon: Maria Antdnia Sanchez, Rosa Magallon, Barbara Olivan, Carmen Yus, Sergio
Lafita, Mercedes Ruiz.

Catalunya: Monserrat Casamitjana, Josep M? Segura, Francesc Macia, Angels Hospital.

PLOS ONE | https://doi.org/10.1371/journal.pone.0203556  October 1, 2018 11/14


https://doi.org/10.1371/journal.pone.0203556

@° PLOS | ONE

Emergency presentation of colorectal patients in Spain

Galicia: Salvador Pita-Fernandez, Sonia Pértega, Arturo Louro, Joaquin Serrano, Francisco
Arnal. Paloma Gonzalez-Santamaria, Beatriz Lopez-Calviiio.

Valencia: Luis Gonzalez-Lujan, Ana Costa-Alcaraz. Alejandro Espi, Marta M Bosca-Watts,
Nelly Balza, Rosa A Villagrasa, Juan F Vazquez y Alba Gonzalez-Timoneda.

Author Contributions

Conceptualization: Magdalena Esteva, Mercedes Ruiz-Diaz, M. Antonia Sanchez, Sonia
Pértega.

Data curation: Magdalena Esteva, Salvador Pita-Fernandez, Francesc Macia, Luis Gonzalez-
Lujan, Marta M. Bosca-Wats, Joana Ripoll.

Formal analysis: Magdalena Esteva, Mercedes Ruiz-Diaz, M. Antonia Sanchez, Joana Ripoll.

Funding acquisition: Magdalena Esteva, Salvador Pita-Fernandez, Francesc Macia, Luis Gon-
zalez-Lujan.

Investigation: Mercedes Ruiz-Diaz, M. Antonia Sanchez, Luis Gonzalez-Lujan, Marta M.
Bosca-Wats, Alfonso Leiva, Joana Ripoll.

Methodology: Magdalena Esteva, Sonia Pértega, Salvador Pita-Fernandez, Alfonso Leiva.

Project administration: Magdalena Esteva, Sonia Pértega, Salvador Pita-Fernandez, Francesc
Macia, Luis Gonzalez-Lujan.

Resources: Magdalena Esteva.
Supervision: Magdalena Esteva, M. Antonia Sanchez, Francesc Macia, Luis Gonzalez-Lujan.
Validation: Sonia Pértega, Alfonso Leiva.

Writing - original draft: Magdalena Esteva, Mercedes Ruiz-Diaz, M. Antonia Sanchez, Joana
Ripoll.

Writing - review & editing: Magdalena Esteva, Mercedes Ruiz-Diaz, M. Antonia Sanchez,
Sonia Pértega, Salvador Pita-Fernandez, Francesc Macia, Margarita Posso, Luis Gonzalez-
Lujan, Marta M. Bosca-Wats, Alfonso Leiva, Joana Ripoll.

References

1. Ferlay J, Stelianova-Foucher E, Lortet-Tieulent J, Rosso S, Coebergh JWW, Comber H et al. Cancer
incidence patterns in Europe: Estimates for 40 countries in 2012. Eur J Cancer 2013; 49[6]:1374—1403.
https://doi.org/10.1016/j.ejca.2012.12.027 PMID: 23485231

2. BrennerH, Bouvier AM, Foshi R, Hackl M, Larsen IK, Lemmes V et al. and the EUROCARE GROUP.
Progress in colorectal cancer survival in Europe from the late 1980’s to the early 21st century: the
EUROCARE Study. Int J Cancer 2012; 131[7]:1649—1658. https://doi.org/10.1002/ijc.26192 PMID:
21607946

3. PortaM, Fernandez E, Belloc J, Mallats N, Gallen M, Alonso J. Emergency admission for cancer: a mat-
ter of survival. BrJ Cancer 1998; 77[3]:477-484. PMID: 9472647

4. Brewester DH, Clark DI, Stockton DL, Munro AJ, Steele RJC. Characteristics of patients dying within 30
days of diagnosis of breast or colorectalcancer in Scotland. 2003—2007. Br J Cancer 2011; 104[1]:60—
67. https://doi.org/10.1038/sj.bjc.6606036 PMID: 21206498

5. McPhail S, Elliss-Brookes L, Shelton J, lves A, Greenslade M, Vernon S, et al. Emergency presentation
of cancer and short-term mortality. Br J Cancer 2013; 109[8]:2027—-2034. https://doi.org/10.1038/bjc.
2013.569 PMID: 24045658

6. Elliss-Brookes L, McPhail S, lves A, Greenslade M, Shelton J, Hion S, et al. Routes to diagnoses for
cancer determining the patient journey using multiple routine data sets. Br J Cancer 2012; 107
[8]:1220-1226. https://doi.org/10.1038/bjc.2012.408 PMID: 22996611

PLOS ONE | https://doi.org/10.1371/journal.pone.0203556  October 1, 2018 12/14


https://doi.org/10.1016/j.ejca.2012.12.027
http://www.ncbi.nlm.nih.gov/pubmed/23485231
https://doi.org/10.1002/ijc.26192
http://www.ncbi.nlm.nih.gov/pubmed/21607946
http://www.ncbi.nlm.nih.gov/pubmed/9472647
https://doi.org/10.1038/sj.bjc.6606036
http://www.ncbi.nlm.nih.gov/pubmed/21206498
https://doi.org/10.1038/bjc.2013.569
https://doi.org/10.1038/bjc.2013.569
http://www.ncbi.nlm.nih.gov/pubmed/24045658
https://doi.org/10.1038/bjc.2012.408
http://www.ncbi.nlm.nih.gov/pubmed/22996611
https://doi.org/10.1371/journal.pone.0203556

@° PLOS | ONE

Emergency presentation of colorectal patients in Spain

10.

1.

12

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

Downing A, Aravani A, Macleod U, Oliver S, Finan PJ, Thomas JD, et al. Early mortality from colorectal
cancer in England: a retrospective observational study of the factors associated with death in the first
year after diagnosis. Br J Cancer 2013; 108[3]:681-685. https://doi.org/10.1038/bjc.2012.585 PMID:
23287990

Michael AD, Inglis KM, Murdoch JM, Porter GA. Emergency room presentation of colorectal cancer: a
consecutive cohort study. Ann Surg Oncol 2007; 1[3]:1099—1104. https://doi.org/10.1245/s10434-006-
9245-z PMID: 17211732

Chiarugi M. Galatioto C. Panicucci S. Scassa F. Zocco G. Seccia M. Oncologic colon cancer resection
in emergency: are we doing enough? Surg Oncol. 2007; 16 Suppl 1:S73-7.

Iversen LH, Bilow S, Christensen IJ, Laurberg S, Harling H; Danish Colorectal Cancer Group. Postop-
erative medical complications are the main cause of early death after emergency surgery for colonic
cancer. BrJ Sug 2008; 95[8]:1012—1019. https://doi.org/10.1002/bjs.6114 PMID: 18563787

Sjo OH, Larsen S, Lunde OC, Nesbakken A. Short term outcome after emergency and elective surgery
for colon cancer. Colorectal Dis 2009; 11[7]:733-739. https://doi.org/10.1111/.1463-1318.2008.01613.
x PMID: 18624817

Hamilton W. Emergency admissions of cancer as a marker of diagnostic delay. Br J Cancer 2012; 107
[8]:1205—1206. https://doi.org/10.1038/bjc.2012.423 PMID: 23047590

Neal RD, Din NU, Hamilton W, Ukoumunne OC, Carter B, Stapley S, Rubin G. Comparison of cancer
diagnostic intervals before and after implementation of NICE guidelines: analysis of data from the UK
General Practice Research Database. Br J Cancer 2014; 110[3]:584—592. https://doi.org/10.1038/bjc.
2013.791 PMID: 24366304

McArdle CS, Hole DJ. Emergency presentation of colorectal cancer is associated with poor 5-year sur-
vival. BrJ Surg. 2004; 91[5]:605-609. https://doi.org/10.1002/bjs.4456 PMID: 15122613

Rabeneck L, Pazat LF, Li C. Risk factors for obstruction, perforation or emergency admission at presen-
tation in patients with colorectal cancer: a population-base study. Am J Gastroenterology 2006; 101
[5]:1098-1103.

Gunnarsson H, Ekholm A, Olsson LI, Emergency presentation and socioeconomic status in colon can-
cer. Eur J Surg Oncol 2013; 39[8]:831-6. https://doi.org/10.1016/j.ejs0.2013.04.004 PMID: 23692701

Abel GA, Shelton J, Johnson S, Elliss-Brookes L, Lyratzopoulos G. Cancer-specific variation in emer-
gency presentation by sex, age and deprivation across 27 common and rare cancers. Br J Cancer
2015; 112 [Suppl 1]:S129-36. https://doi.org/10.1038/bjc.2015.52 PMID: 25734396

Frattini M, Balestra D, Suardi S Oggionni M, Alerici P, Radice P et al. Different genetic features associ-
ated with colon and rectal carcinogenesis. Clin Cancer Res 2004; 10[12 Pt1]:4015-4021. https://doi.
org/10.1158/1078-0432.CCR-04-0031 PMID: 15217933

Esteva M, Ramos M, Cabeza E, Llobera J, Ruiz A, Pita S, et al, on behalf of the DECCIRE research
group. Factors influencing delay in the diagnosis of colorectal cancer: a study protocol. BCM Cancer
2007; 7:86. https://doi.org/10.1186/1471-2407-7-86 PMID: 17697332

Esteva M, Leiva A, Ramos M Pita-Fernandez S, Gonzalez-Lujan L, Casamitjana M, Sanchez MA, Pér-
tega-Diaz S, et al. for the DECCIRE research group. Factors related with symptom duration until diag-
nosis and treatment of symptomatic colorectal cancer. BMC Cancer 2013; 13:87. https://doi.org/10.
1186/1471-2407-13-87 PMID: 23432789

Weller D, Vedsted P, Rubin G, Walter FM, Emery FM, Scott S, et al. The Aarhus statement: improving
design and reporting of studies on early cancer diagnosis. Br J Cancer 2012; 106[7]: 1262—1267.
https://doi.org/10.1038/bjc.2012.68 PMID: 22415239

Larsen MB, Hansen RP, Sokolowski |, Vedsted P. Agreement between patient-reported and doctor-
reported patient intervals and date of first symptom presentation in cancer diagnosis—a population-
based questionnaire study. Cancer Epidemiol 2014; 8[1]:100—105. https://doi.org/10.1016/j.canep.
2013.10.006 PMID: 24238619

Bottle A, Tsang C, Parsons C, Majeed A, Soljak M, Aylin P. Association between patient and general
practice characteristics and unplanned first-time admissions for cancer: observational study. Br J Can-
cer2012; 107[8]:1213—-1219. https://doi.org/10.1038/bjc.2012.320 PMID: 22828606

Polednak A. Inpatient hospital admission through an emergency department in relation to stage at diag-
nosis of colorectal cancer. Cancer Detect Prev 2000; 24[3]:283-289. PMID: 10975291

Sheringdan JR, Georghiou T, Chitnis XA, Bardsley M. Comparing primary and secondary health-care
use between diagnostic routes before a colorectal diagnosisi: cohort study using linked data. Br J Can-
cer 2014; 111[8]:1490—-1499. https://doi.org/10.1038/bjc.2014.424 PMID: 25072256

Murchie P, Smith SM, Yule MS, Adam R, Turner ME, Lee AJ, et al. Does emergency presentation of
cancer represent poor performance in primary care? Insights from a novel analysis of linked primary

PLOS ONE | https://doi.org/10.1371/journal.pone.0203556  October 1, 2018 13/14


https://doi.org/10.1038/bjc.2012.585
http://www.ncbi.nlm.nih.gov/pubmed/23287990
https://doi.org/10.1245/s10434-006-9245-z
https://doi.org/10.1245/s10434-006-9245-z
http://www.ncbi.nlm.nih.gov/pubmed/17211732
https://doi.org/10.1002/bjs.6114
http://www.ncbi.nlm.nih.gov/pubmed/18563787
https://doi.org/10.1111/j.1463-1318.2008.01613.x
https://doi.org/10.1111/j.1463-1318.2008.01613.x
http://www.ncbi.nlm.nih.gov/pubmed/18624817
https://doi.org/10.1038/bjc.2012.423
http://www.ncbi.nlm.nih.gov/pubmed/23047590
https://doi.org/10.1038/bjc.2013.791
https://doi.org/10.1038/bjc.2013.791
http://www.ncbi.nlm.nih.gov/pubmed/24366304
https://doi.org/10.1002/bjs.4456
http://www.ncbi.nlm.nih.gov/pubmed/15122613
https://doi.org/10.1016/j.ejso.2013.04.004
http://www.ncbi.nlm.nih.gov/pubmed/23692701
https://doi.org/10.1038/bjc.2015.52
http://www.ncbi.nlm.nih.gov/pubmed/25734396
https://doi.org/10.1158/1078-0432.CCR-04-0031
https://doi.org/10.1158/1078-0432.CCR-04-0031
http://www.ncbi.nlm.nih.gov/pubmed/15217933
https://doi.org/10.1186/1471-2407-7-86
http://www.ncbi.nlm.nih.gov/pubmed/17697332
https://doi.org/10.1186/1471-2407-13-87
https://doi.org/10.1186/1471-2407-13-87
http://www.ncbi.nlm.nih.gov/pubmed/23432789
https://doi.org/10.1038/bjc.2012.68
http://www.ncbi.nlm.nih.gov/pubmed/22415239
https://doi.org/10.1016/j.canep.2013.10.006
https://doi.org/10.1016/j.canep.2013.10.006
http://www.ncbi.nlm.nih.gov/pubmed/24238619
https://doi.org/10.1038/bjc.2012.320
http://www.ncbi.nlm.nih.gov/pubmed/22828606
http://www.ncbi.nlm.nih.gov/pubmed/10975291
https://doi.org/10.1038/bjc.2014.424
http://www.ncbi.nlm.nih.gov/pubmed/25072256
https://doi.org/10.1371/journal.pone.0203556

@° PLOS | ONE

Emergency presentation of colorectal patients in Spain

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

and secondary care data. BrJ Cancer 2017; 116[9]:1148—1158. https://doi.org/10.1038/bjc.2017.71
PMID: 28334728

Tsang C, Bottle A, Majeed A, Aylin P. Cancer diagnosed by emergency admission in England: an obser-
vational study using the general practice research database. BMC Health Serv Res 2013; 13:308.
https://doi.org/10.1186/1472-6963-13-308 PMID: 23941140

Sikka V, Ornato JP. Cancer diagnosis and outcomes in Michigan EDs vs. other settings. Am J Emer-
gency Med 2012; 30[2]:283-292. https://doi.org/10.1016/j.ajem.2010.11.029 PMID: 21247723

Mitchell ED, Pickwell-Smith B, Macleod U. Risk factors for emergency presentation with lung and colo-
rectal cancers: a systematic review. BMJ Open 2015; 5[4]:e006965. https://doi.org/10.1136/bmjopen-
2014-006965 PMID: 25838506

Zhou 'Y, Abel CA, Hamilton W, Pritchard-Jones K, Gross CP, Walter FM, et al. Diagnosis of cancer as
an emergency: a critical review of current evidence. Nature Rew/Clinical Oncol 2016. 155[1]. https://doi.
org/10.1038/nrclinonc.2016.155 PMID: 27725680

Wallace D, Walker K, Kuryba A, Finan P, Scott N, van der Meulen J. Identifying patients at risk of emer-
gency admission for colorectal cancer. Br J Cancer 2014; 111[3]:577-580. https://doi.org/10.1038/bjc.
2014.300 PMID: 24921910

Diggs JC, Xu F, Diaz M, Cooper GS, Koroukian SM. Failure to screen: predictors and burden of emer-
gency colorectal cancer resection. Am J Manag Care 2007; 13[3]:157—164. PMID: 17335359

Singh H, Daci K, Petersen LA, Collins C, Petersen NJ, Shethia A, et al. Missed opportunities to iniciate
endoscopic evaluation for cancer diagnosis. Am J Gastroenterol 2009; 104[10]:2543-2554. https://doi.
org/10.1038/ajg.2009.324 PMID: 19550418

Cleary J, Peters TJ, Sharp D, Hamilton W. Clinical features of colorectal cancer before emergency pre-
sentation: a population-based case-control study. Fam Pract 2007; 24[1]:3—-6. https://doi.org/10.1093/
fampra/cml059 PMID: 17142248

Renzi C, Lyratzopoulos G, Card T, Chu TPC, Macleod U, Rachet B. Do colorectal cancer patients diag-
nosed as an emergency differ from non emergency in their consultation patterns and symptoms? A lon-
gitudinal data linkage in England. Br J Cancer 2016; 115[7]: 866—875. https://doi.org/10.1038/bjc.2016.
250 PMID: 27537389

National Institute for Health and Clinical Excellence. Referral guidelines for suspected cancer. Clinical
guidelines CG27. London: NICE, 2005.

Black G, Sheringham J, Spencer-Hughes V, Ridge M, Lyons M, Williams C et al. Patients’ experiences
of cancer diagnosis as a result of an emergency presentation: a qualitative study. Plos One 2015; 10
[8]:€0135027. https://doi.org/10.1371/journal.pone.0135027 PMID: 26252203

Lyratzopoulos G, Saunder CL, Abel GA. Are emergency diagnoses of cancer avoidable? A proposed
taxonomy to motivate study design and support service improvement. Future Oncol 2014; 10[8]:1329—
13383. https://doi.org/10.2217/fon.14.80 PMID: 24983838

Torring M, Frydenberg M, Hansen R, Olesen F, Hamilton W, Vedsted P. Time to diagnosis and mortality
in colorectal cancer: a cohort study in primary care. Br J Cancer 2011; 104[6]: 934—940. https://doi.org/
10.1038/bjc.2011.60 PMID: 21364593

PLOS ONE | https://doi.org/10.1371/journal.pone.0203556  October 1, 2018 14/14


https://doi.org/10.1038/bjc.2017.71
http://www.ncbi.nlm.nih.gov/pubmed/28334728
https://doi.org/10.1186/1472-6963-13-308
http://www.ncbi.nlm.nih.gov/pubmed/23941140
https://doi.org/10.1016/j.ajem.2010.11.029
http://www.ncbi.nlm.nih.gov/pubmed/21247723
https://doi.org/10.1136/bmjopen-2014-006965
https://doi.org/10.1136/bmjopen-2014-006965
http://www.ncbi.nlm.nih.gov/pubmed/25838506
https://doi.org/10.1038/nrclinonc.2016.155
https://doi.org/10.1038/nrclinonc.2016.155
http://www.ncbi.nlm.nih.gov/pubmed/27725680
https://doi.org/10.1038/bjc.2014.300
https://doi.org/10.1038/bjc.2014.300
http://www.ncbi.nlm.nih.gov/pubmed/24921910
http://www.ncbi.nlm.nih.gov/pubmed/17335359
https://doi.org/10.1038/ajg.2009.324
https://doi.org/10.1038/ajg.2009.324
http://www.ncbi.nlm.nih.gov/pubmed/19550418
https://doi.org/10.1093/fampra/cml059
https://doi.org/10.1093/fampra/cml059
http://www.ncbi.nlm.nih.gov/pubmed/17142248
https://doi.org/10.1038/bjc.2016.250
https://doi.org/10.1038/bjc.2016.250
http://www.ncbi.nlm.nih.gov/pubmed/27537389
https://doi.org/10.1371/journal.pone.0135027
http://www.ncbi.nlm.nih.gov/pubmed/26252203
https://doi.org/10.2217/fon.14.80
http://www.ncbi.nlm.nih.gov/pubmed/24983838
https://doi.org/10.1038/bjc.2011.60
https://doi.org/10.1038/bjc.2011.60
http://www.ncbi.nlm.nih.gov/pubmed/21364593
https://doi.org/10.1371/journal.pone.0203556

