
Research Article
Volume 16 Issue 1 - March  2020
DOI: 10.19080/JOCCT.2020.16.555929

J Cardiol & Cardiovasc Ther
Copyright © All rights are reserved by Cielito C Reyes-Gibby

Marcelo Sandoval1, Srinivas R Banala1, Maria Teresa Cruz Carreras1, Demis N Lipe1, Sai Ching J Yeung1, Ehab Y 
Hanna2, Knox H Todd1,2, Kumar Alagappan1 and Cielito C Reyes Gibby1,3*
1Department of Emergency Medicine, The University of Texas MD Anderson Cancer Center, 1515 Holcombe Boulevard, USA
2Department of Head and Neck Surgery, The University of Texas MD Anderson Cancer Center, 1515 Holcombe Boulevard, USA
3Department of Biostatistics, The University of Texas MD Anderson Cancer Center, 1515 Holcombe Boulevard, USA

Submission: March 19, 2020; Published: March 30, 2020

*Corresponding author:  Cielito C Reyes-Gibby, Associate Professor, Department of Emergency Medicine, The University of Texas MD Anderson 
Cancer Center, 1515 Holcombe Boulevard, Unit 1468, Houston, Texas 77030, USA

J Cardiol & Cardiovasc Ther 16(1): JOCCT.MS.ID.555929 (2020) 001

Abstract

Background: The Emergency Department (ED) is the safety net for unanticipated or undertreated health needs. Patients with cancer have 
been reported to be substantial users of ED resources, to be of higher acuity than others, and to have a longer length of stay. Patients with head 
and neck cancer live longer than patients with other types of cancer. Therefore, we assessed the extent to which epidemiological, behavioral, and 
clinical factors collected prior to treatment were associated with eventual ED visits in patients with head and neck cancer.

Methods: Questionnaires were administered at baseline, prior to cancer treatment. ED data were abstracted for up to 5 years follow up 
period from initial diagnosis and treatment of patients newly diagnosed with squamous cell carcinoma of the head and neck (HNSCC). 

Results: Our sample comprised 969 patients. The earliest ED visit occurred within 1 week of diagnosis. As many as 513 patients had ≥1 ED 
visit and the mean time to first ED visit was 27 weeks (SD=2.3 weeks). The most frequent chief complaints were: pain (n=181; 35.3% [abdominal 
pain=16.3%, chest pain=7.5%]); fever (n=107; 20.9%); nausea/vomiting (n=64; 12.5%); weakness/fatigue (n=45; 8.8%). Multivariate logistic 
regression indicated that hypertension (OR=1.43, 95% CI=1.02–2.03; P=0.039), T-stage (OR=2.05, 95% CI=1.45–2.92; P<0.0001), and N-stage 
(OR=1.47, 95% CI=1.17–1.86; P<0.001) were significantly associated with ED visits.

Conclusion: To our knowledge, our study is the first to find a specific association between hypertension and ED visits in patients with 
HNSCC. Further research is needed to investigate possible reasons for the association between comorbidities such as hypertension and the need 
for emergent care, as well as to determine whether aggressive management of comborbid conditions during and after cancer therapy might 
reduce the likelihood of ED visits. 
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Hypertension and Emergency Department Visits 
by Patients with Head and Neck Cancer

Introduction

Emergency departments (EDs) are becoming important 
primary sites for the care of cancer-related complications. Patients 
with cancer have been reported to be substantial users of ED 
resources, to be of higher acuity than others, and to have a longer 
length of stay [1]. ED visits can result in hospitalizations and 
increased costs of care, cause breaks in ongoing cancer treatment, 
and negatively affect quality of life and overall survival [2-5]. 
ED visits are an important indicator of the quality of healthcare 
received by cancer patients.

Standard cancer therapies, including chemotherapy, 
radiotherapy, and surgery, can produce numerous short-term 
and long-term treatment-related adverse effects that may 
require emergency care [3]. Further, the malignant process and 
its progression can exacerbate common preexisting conditions 
[2]. Prompt diagnosis and appropriate treatment of these 
emergencies is essential to help restore a patient’s condition [2] 
and, possibly, to circumvent a life-threatening situation. The aging 
of the population, existing comorbidities, and the development 
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of new therapeutic drugs and treatment strategies for malignant 
disorders increase the complexity of managing patients with 
cancer when they present to the ED. Understanding risk factors for 
eventual ED visits on the basis of baseline indicators-for example, 
preexisting comorbidities-could promote better management for 
these patients during cancer treatment and could help them avoid 
subsequent utilization of emergency care services.

In this study, we assessed the extent to which clinical, behavioral, 
and epidemiological factors reported before commencement of 
cancer treatment were independent risk factors for eventual ED 
visits. Our sample was a group of treatment-naïve patients with 
newly diagnosed squamous cell carcinoma of the head and neck 
(HNSCC), which includes cancers of the pharynx, larynx, and 
oral cavity [6] who presented for treatment at a tertiary cancer 
center. We selected this population because patients with HNSCC 
receive intense outpatient radiation and chemotherapy and may 
undergo surgical interventions (resection, tracheostomy, feeding 
gastrostomy) [7]; they also tend to live longer than patients with 
other types of cancer [8]. Treatment side effects, debilitating 
functional impairment, and complex psychosocial issues may 
develop for weeks to years after diagnosis and may necessitate 
visits to the ED.

Although health outcomes in patients with HNSCC are known 
to vary by extent of disease, little is known about prognostic 
factors for ED visits. To our knowledge, this is the first study to 
include a comprehensive assessment of potential risk factors 
(clinical, epidemiological, and behavioral factors) for ED visits in 
this population. This is an important aspect of efforts to integrate 
the ED into the spectrum of care of cancer survivors [1].

Materials and Methods

Study Setting and Population: The study population 
included all patients with newly diagnosed HNSCC who were 
initially treated in the Head & Neck Center of a tertiary cancer 
center between 2006 and 2009. Follow-up data were available for 
up to 5 years. 

Ethical Approval: This study was conducted according to a 
clinical research protocol approved by our Institutional Review 
Board. All procedures adhered to its guidelines and regulations, in 
accordance with the Declaration of Helsinki Ethical Principles for 
Medical Research Involving Human Subjects and with US Health 
Insurance Portability and Accountability Act regulations. 

Outcome Variables

The primary binary outcome variable was at least one ED visit 
(yes/no). The descriptive analyses included additional outcome 
variables such as chief complaints at the time of ED presentation, 
time to first ED visit, and frequency of ED visits during the follow-
up period. Patients were followed for up to 5 years or until death.

Independent Variables

All independent variables were collected at the time of 
registration in the Head & Neck Center (baseline), prior to 
cancer treatment. The questionnaire was developed by an 
interdisciplinary team of scientists representing the areas of 
epidemiology, medical oncology, behavioral science among others. 
The overarching goal was to understand the epidemiology of the 
different types of cancers and the underlying factors associated 
with, and risk factors for, cancer, cancer progression, and survival 
outcomes. Many questionnaire items were considered, but the 
committee was very cognizant of patient burden, and the final 
set of questions was decided through consensus [9]. Clinical data 
including stage of disease were abstracted from patients’ charts.

Epidemiological factors: Epidemiological variables included 
age at the time of cancer diagnosis, sex, and self-reported race/
ethnicity (non-Hispanic white, non-Hispanic black, or Hispanic). 
We excluded patients from other race categories due to small 
sample size. Patient-reported comorbidities included heart 
disease, stroke, hypertension, diabetes, and lung disease.

Clinical factors: Cancer-related variables included TNM 
(T=primary tumor size, extent, or depth of penetration; N=lymph 
node involvement; M=presence of metastasis) staging.

Behavioral factors: Behavioral variables included smoking 
and alcohol consumption. Smoking was categorized as never 
smoker, former smoker, or current smoker. Alcohol intake was 
classified as never, social, moderate, or heavy. We defined heavy 
alcohol use as ≥4 drinks per day, irrespective of sex, and moderate 
alcohol use as >14 drinks per week for males and >7 drinks per 
week for females, but in either case <4 drinks per day [10].

Patient-Reported Outcomes: Symptoms assessed at 
baseline (pretreatment) included pain, depressed mood, and 
fatigue--the most common side effects of cancer and its treatment 
[9,11-13]. Baseline pain was assessed with two questions: “Have 
you experienced pain in the last week?” (yes/no) and “Circle the 
number that best describes the pain you are having” (rated on an 
11-point numeric scale, with 0=no pain and 10=pain as bad as you 
can imagine). The 0–10 scale is a recommended standard for pain 
assessment in clinical studies of pain [14]. We used the National 
Comprehensive Cancer Network’s cutoff score of ≥7 on the 0–10 
scale to indicate severe pain [15].

Two items from the SF-12, a validated, widely used measure 
of quality of life in patients with cancer [16-19], were used to 
assess depressed mood (“During the past 4 weeks, have you felt 
downhearted and blue?”) and fatigue (“During the past 4 weeks, 
did you have a lot of energy?”). These items were rated on a 
6-point Likert scale; patients responding “most of the time” or “all 
of the time” were considered to have severe depressed mood or 
fatigue, respectively [20].
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Dependent Variables

Emergency Department Data: Our institution’s ED has 43 
beds and is staffed 24 hours a day, 7 days a week. Information on 
all patients who visit the ED is collected in a database maintained 
by the Department of Emergency Medicine. Initiated in 2006, the 
database includes demographic information, type of cancer, and 
primary and secondary presenting symptoms (chief complaints). 
We reviewed ED data for up to 5 years from diagnosis and 
treatment for each patient.

Data Analysis

Descriptive statistics were used to summarize patient 
characteristics. Patients were coded as “0” if they had no ED visits 
and “1” if they had at least one ED visit. Follow-up time was defined 
as time from diagnosis to first ED visit (for those who presented to 
the ED at least once), or to the date of abstraction (for individuals 
with no ED visits) or death (for individuals who died during the 
follow-up period but did not present to the ED).

Univariate and multivariate logistic regression analyses were 
used to estimate the strength of association with ED visits for 
the variables. Factors found to be significant (P<0.20) in the 
univariate analysis were included in the multivariate model; a 
P value of 0.20 was used because the traditional value (P<0.05) 
often does not identify variables shown to be important in the 

literature [21]. Further variable selection in the multivariate 
model was conducted using backward elimination. To obtain 
the most parsimonious model, only variables with P values 
<0.05 were included in the final model. All statistical analyses 
were performed using SPSS software (SPSS Inc., Chicago, IL). All 
statistical tests were 2-sided.

Results

Study Population

A total of 969 patients with HNSCC comprised our sample; 
of these, 274 had cancer of the pharynx, 176 had cancer of the 
larynx, and 519 had cancer of the oral cavity. The mean age for the 
total sample was 59±11 years, and most of the patients were men 
(78.6%; 762/969).

Selected patient characteristics are shown in Table 1. The 
most commonly reported comorbid conditions at baseline were 
hypertension (45.9%; 445/969), followed by heart disease 
(20.1%; 195/969) and diabetes (14.4%; 140/969). Approximately 
one in four participants were current smokers (22.8%; 220/967) 
or heavy drinkers (22.5%; 201/894). At baseline, severe pain 
(rated ≥7 on the 0-10 scale) was reported by 17.4% of patients 
(169/969); 8.4% (75/889) reported depressed mood and 30.2% 
(263/871) reported severe levels of fatigue.

Table 1: Selected patient characteristics and their associations with ED visits.

Variable Total (N=969)*
At least one ED visit, Yes/No

P
(N=513)*

Baseline symptoms

Pain

Not severe 800 407/393 0.005

Severe 169 106/63

Depressed mood

Not severe 814 413/401 0.001

Severe 75 53/22

Fatigue

Not severe 608 293/315 1E-04

Severe 263 160/103

TNM classification

Tumor

0-2 497 221/276 1E-04

3-4 424 276/148

Node

0 319 140/179 1E-04

1 103 51/52

2 195 121/74

3 39 27/12

Metastasis
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Non-metastatic 904 484/420 0.03

Metastatic 15 12/3

Comorbidities

Heart disease

No 774 398/376 0.04

Yes 195 115/80

Lung disease

No 863 448/415 0.04

Yes 106 65/41

Hypertension

No 524 263/261 0.03

Yes 445 250/195

Stroke

No 927 491/436 0.53

Yes 42 22/20

Diabetes

No 829 433/396 0.16

Yes 140 80/60

Behavioral factors

Smoking

Never 320 150/170 0.03

Yes, but quit 427 234/193

Yes, current 220 127/93

Alcohol consumption

Never 281 143/138 0.29

Social 295 150/145

Moderate 117 63/54

Heavy 201 118/83

Epidemiological factors

Age at diagnosis, years

<50 166 75/91 0.01

>50 803 438/365

Sex

Male 762 410/352 0.31

Female 207 103/104

Race/ethnicity

Non-Hispanic white 768 402/366 0.46

Hispanic 86 43/43

Non-Hispanic black 53 32/21
*Each category may not equal the total (969 or 513) due to missing data.
Abbreviations: ED, emergency department; TNM, tumor-node-metastasis cancer staging classification.

ED Visits

We found that 513 (53%) of the patients visited the ED at least 
once after cancer treatment during the follow-up period. The 
most frequent chief complaints at the first ED visit were: pain 
(n=181; 35.3% [abdominal pain=16.3%, chest pain=7.5%]); fever 
(n=107; 20.9%); nausea/vomiting (n=64; 12.5%); weakness/

fatigue (n=45; 8.8%); bleeding (n=35; 6.8%); shortness of breath 
(n=30; 5.8%); and change in mental status (n=13; 2.5%).

The mean and median number of ED visits for the entire sample 
were 1.5 visits (SD=2.3 visits) and 1 visit (range, 0–16 visits), 
respectively. The first ED visit occurred during the first week after 
diagnosis and presentation to the cancer center. The mean time to 
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first ED visit for the entire sample was 27 weeks (SD=2.3 weeks). 
Table 1 shows that ED visit varied significantly by comorbidities 
(heart disease, lung disease, hypertension), smoking status, age, 
baseline symptom severity (pain, fatigue, depressed mood) and 
disease stage (TNM). 

Factors Associated with ED Visits

Table 2 shows the results of the univariate and multivariate 
analyses. Univariate analysis revealed the following significant 
factors for ED visits: extent of disease, as evidenced by T, N, and 
M staging as separate variables; certain clinical comorbidities, 
including heart disease, lung disease, and hypertension; and 
smoking. Patients with severe levels of pain, depressed mood, 
or fatigue at baseline were also more likely to visit the ED than 
were patients who did not report having severe levels of these 
symptoms.

In multivariate analyses, we assessed the extent to which 
factors from the univariate model influenced ED visits, adjusting 

for time to first ED visit. The multivariate models indicated that 
hypertension (OR=1.43, 95% CI=1.02–2.03; P=0.039) , T-stage 
(OR=2.05, 95% CI=1.45-2.92; P<0.0001), and N-stage (OR=1.47, 
95% CI=1.17–1.86; P<0.001) were significant factors for ED visits.

Discussion

There are more than 14 million cancer survivors in the United 
States and, of these, as many as 5 million are still within 5 years 
of their primary diagnosis [22]. Although advances in cancer 
treatment have led to increases in survival, the early and late 
toxicities of cancer treatment can be debilitating enough to require 
medical care [3,23,24] and a visit to the ED. Preexisting comorbid 
conditions, such as hypertension, can not only predispose a patient 
to ED utilization earlier during cancer treatment, but can also 
put the patient at risk for worsening of disease. Because cancer 
treatment is often provided on an outpatient basis, understanding 
factors that are associated with ED presentation within the cancer 
population has clinical significance.

Table 2: Risk factors related to ED visits, by selected independent variables*

Univariate analysis Multivariate analysis

Variables OR (95% CI) P† OR (95% CI) P‡

Baseline symptoms

Pain

Not severe 1.0 NS

Severe 1.44 (1.16-1.79) <0.001

Depressed mood

Not severe 1.0 NS

Severe 1.62 (1.21-2.16) <0.001

Fatigue

Not severe 1.0 NS

Severe 1.36 (1.12-1.66) 0.002

TNM classification

Tumor

0-2 1.0 1.0

3-4 1.81 (1.51-2.16) <0.0001 2.05 (1.45-2.92) <0.0001

Node

0-2 1.0

4-Mar 1.47 (1.17-1.86) <0.001
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Metastasis

Non-metastatic 1.0 NS

Metastatic 2.11 (1.19-3.77) 0.01

Comorbidities

Heart disease

No 1.0 NS

Yes 1.25 (1.01-1.54) 0.03

Lung disease

No 1.0 NS

Yes 1.25 (0.96-1.63) 0.08

Hypertension

No 1.0 1.0

Yes 1.15 (0.97-1.37) 0.1 1.43 (1.02-2.03) 0.039

Stroke

No 1.0 NS

Yes 1.03 (0.67-1.58) 0.88

Diabetes

No 1.0 NS

Yes 1.09 (0.86-1.39) 0.46

Behavioral factors

Alcohol consumption

Never/social 1.0 NS

Moderate/heavy 1.06 (0.98-1.15) 0.13

Smoking

Never 1.0 NS

Yes 1.13 (1.00-1.27) 0.04

Epidemiological factors

Age at diagnosis, years

<50 1.0 NS

>50 1.20 (0.94-1.53) 0.14

Sex

Male 1.0 NS

Female 0.89 (0.72-1.11) 0.33

Race/ethnicity
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Non-Hispanic white 1.0 NS

Other 1.10 (0.93-1.30) 0.24

*Adjusted for time to ED visit in the model.
†Significant at P<0.20, to ensure inclusion of all important variables. ‡ Significant at P<0.05. 
Abbreviations: CI, confidence interval; ED, emergency department; OR, odds ratio; TNM, tumor-node-metastasis cancer staging classification.

In our sample, hypertension as a pretreatment comorbidity 
was one of only two significant risk factors for ED visits in 
both univariate and multivariate analysis (the other being TN 
status). However, little is known about the association between 
hypertension, cancer, and ED visits, even though hypertension is 
the most common comorbidity seen in patients with malignant 
conditions [25]. Hypertension is a well-established risk factor 
for chemotherapy-induced cardiotoxicity [26]; moreover, certain 
chemotherapeutic agents, such as the vascular signaling pathway 
inhibitors, are known to cause hypertension and can potentially 
worsen preexisting disease. These drugs inhibit angiogenesis and 
play a key role in cancer-targeted therapy. Surgery or radiation 
therapy that involves the head or neck can lead to baroreflex 
failure and to associated difficult-to-treat labile hypertension and 
hypertensive crisis [27]. Poorly controlled hypertension can cause 
severe symptoms that influence cancer management, thereby 
potentially increasing the number of ED visits [26].

Assessment of comorbid hypertension at baseline, prior to 
initiation of cancer treatment, has been recommended by the panel 
of Investigational Drug Steering Committee of the US National 
Cancer Institute [26], as a way to minimize the risk of end-organ 
damage, enable continuation of cancer therapy, and prevent other 
complications. Therefore, patients with preexisting hypertension 
presenting to the ED with newly diagnosed cancer should be 
assessed for end-organ damage, worsening hypertension, and 
cardiotoxicity. In our study of treatment-naïve patients, 7.5% of 
patients presented to the ED with chest pain and an additional 
8.3% presented with shortness of breath or altered mentation. 
Those patients presenting with hypertension and not currently 
on cancer treatment should be carefully assessed, and treatment 
of their hypertension should be considered.

Patients with HNSCC may also be especially prone to 
dehydration because of reduced oral intake resulting from 
dysphagia, the severity of which depends on the size and location 
of the lesion. Thus, awareness on the use of antihypertensive 
medications, especially diuretics is important since these 
medications can worsen dehydration and can induce hypotension 
in a dehydrated patient.

Baseline disease stage (T stage and N stage) was the other 
important factor influencing the probability of an ED visit. This 
is expected, as patients with advanced disease often present 
with symptoms indicative of disease progression; further, the 

symptoms experienced by patients with advanced disease are of 
increased severity, which can make emergency care necessary 
[28].

Pain and fever were two of the most frequent primary chief 
complaints reported by our sample of HNSCC patients at the 
time of ED presentation, a finding that is consistent with results 
from other studies. For example, in 2015, Tang et al. [29] used 
nationwide population-based data to investigate the chief reasons 
for ED visits made by HNSCC patients in Taiwan. The study 
revealed that pain was one of three principal complaints, alongside 
respiratory distress and gastrointestinal issues, for ED visits in 
that patient population. Tsai et al. [30] also found that pain was 
the most common reason that patients with cancer visit the ED. 
This finding was corroborated in a study conducted at a tertiary 
care center in Brazil by Kraft Rovere et al. [28], who reported that 
the pain was the most common complaint of patients with head 
and neck cancer, who comprised 9% of all emergency visits by 
cancer patients. We found that most of the patients with HNCSS in 
our sample who presented to the ED with pain had abdominal or 
chest pain, similar to the findings by Tsai et al. [30].

Fever is not unusual in patients with cancer, who have 
weakened immune systems that make them prone to infection. 
In our study, we did not distinguish those who came to the ED 
with neutropenic fever from those who did not. Nonetheless, 
neutropenia is a concern for many of the HNSCC patients who come 
to the ED with fever. A study by Vidal et al. [31] noted that infection 
is the principal cause of about two-thirds of cases of fever with 
prolonged neutropenia seen in patients with cancer. Infectious 
Diseases Society of America 2010 guidelines [32] for treating 
neutropenic fever state that all patients should be treated with 
broad-spectrum antibiotics within 2 hours of presentation. Stable, 
well-appearing patients with a solid tumor may be discharged 
with oral antibiotics and close follow-up on an outpatient basis; 
conversely, unstable or ill-appearing patients with solid tumors 
and all patients with liquid tumors (leukemia, lymphoma) 
require immediate hospital admission when neutropenic fever is 
present. require hospitalization. Patients who have had stem cell 
transplants are considered immunosuppressed and should be 
treated much like neutropenic patients.

Our study had limitations. We did not include type of cancer 
treatment as a covariate. However, treatment is driven by extent of 
disease and is therefore associated with tumor stage, which was 
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assessed in this study (hence, high multicollinearity). The study 
was also limited to patients with HNSCC at one tertiary cancer 
center; it is possible that additional visits were made to EDs other 
than ours. Finally, only very few patients of Asian/Pacific Islander 
or American Indian/Alaska Native racial origin were available for 
recruitment, limiting the generalizability of our findings. Thus, 
additional studies are needed to validate our findings.

Conclusion

The ED is the safety net for unanticipated or undertreated health 
needs. To our knowledge, our study is the first to find a specific 
association between hypertension and ED visits in patients with 
HNSCC. Further research is needed to investigate possible reasons 
for the association between comorbidities such as hypertension 
and the need for emergent care, as well as to determine whether 
aggressive management of comborbid conditions during and after 
cancer therapy might reduce the likelihood of ED visits.
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