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Abstract

Background: Predictive factors for the development of dyspnea have not been

reported among terminally ill cancer patients.

Objective: This current study aimed to identify the predictive factors attributed to the

development of dyspnea within 7 days after admission among patients with cancer.

Methods: This was a secondary analysis of a multicenter prospective observational

study on the dying process among patients admitted in inpatient hospices/palliative care

units. Patients were divided into two groups: those who developed dyspnea (development

group) and those who did not (non-development group). To determine independent

predictive factors, univariate and multivariate analyses using the logistic regression

model were performed.

Results: From January 2017 to December 2017, 1159 patients were included in this

analysis. Univariate analysis showed that male participants, those with primary lung

cancer, ascites, and Karnofsky Performance Status score (KPS) of <40, smokers, and

benzodiazepine users were significantly higher in the development group. Multivariate

analysis revealed that primary lung cancer (odds ratio [OR]: 2.80, 95% confidence

interval [95% CI]: 1.47-5.31; p=0.002), KPS score (<40) (OR: 1.84, 95% CI: 1.02-3.31;

p = 0.044), and presence of ascites (OR: 2.34, 95% CI: 1.364.02; p = 0.002) were
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independent predictive factors for the development of dyspnea.

Conclusions: Lung cancer, poor performance status, and ascites may be predictive

factors for the development of dyspnea among terminally ill cancer patients. However,

further studies should be performed to validate these findings.

Keywords: dyspnea, end-of-life, predictors, development, cancer, ascites
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Introduction

Dyspnea has been defined as the subjective feeling of breathing discomfort [1]. It is

a distressing symptom among terminally ill cancer patients and is negatively associated

with various symptoms [1]. Further, dyspnea with increasing intensity has been

determined to be correlated with pain intensity, anxiety, and depression [2, 3].

Moreover, it impairs the quality of life of cancer patients and causes distress among

caregivers [4]. Therefore, clinicians should consider the management of dyspnea in

these patients and provide adequate and timely care to patients’ caregivers [5].

Approximately 90 % of terminally ill cancer patients present with dyspnea [6, 7].

Several studies have shown that the intensity of dyspnea increases within the last 1-3

weeks of life [7, 8].

Several factors including primary and metastatic lung cancers [6, 9-11], chronic

respiratory diseases (i.e., chronic obstructive pulmonary disease, asthma, asbestos-related

lung disease) [9, 10, 12-15], anxiety [2], high Charlson Comorbidity Index score [16], old

age [17], female sex, body mass index (>30 kg/m?) [18], increased pleural effusion

volume within several days, pneumonia, and large volume of ascites [19] have been

associated with dyspnea intensity. However, to the best of our knowledge, no studies

examining the predictors for the development of dyspnea among terminally ill cancer
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patients have been published. There are two advantages to being able to predict the

development of dyspnea at the end-of-life. First, for example, if patients require opioids

for pain management, we can choose morphine with more confidence, which

demonstrates the highest degree of evidence of effectiveness for dyspnea, provided the

patients do not suffer from severe renal dysfunction. Second, dyspnea is one of the major

conditions that can cause distress for terminally ill cancer patients and may require

sedation for symptom relief. If the development of dyspnea can be predicted, it is possible

to discuss end-of-life care with the patient in advance, including the desire to use sedation

therapy, in preparation for the development of dyspnea that is difficult to relieve. This

current study aimed to identify predictive factors for the development of dyspnea among

terminally ill cancer patients admitted in inpatient hospices/palliative care units (PCUs).

Methods

Study design and participants

This was a secondary analysis of the East-Asian Collaborative Cross-cultural

Study to Elucidate the Dying process (EASED), which is a multicenter prospective

observational study on the dying process and end-of-life care among terminally ill

cancer patients admitted to inpatient hospices/PCUs in Japan, Taiwan, and Korea. This
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study has utilized the data of patients admitted to 23 inpatient hospices/PCUs in Japan.

oNOYTULT D WN =

Consecutive eligible patients were enrolled in the original study if they had been

recently admitted to the participating inpatient hospices/PCUs during the study period.

All interventions and assessments were conducted within routine clinical practice. The

inclusion criteria of this study were as follows: 1) patients aged >18 years, 2) those

diagnosed with locally extensive or metastatic cancer (including hematological

neoplasms), and 3) those who did not present with dyspnea during the initial evaluation.

Meanwhile, patients who had dyspnea upon admission were excluded.

Measurement

All data were prospectively recorded by primary responsible physicians on a

structured data collecting sheet designed and piloted prior to study initiation as a part of

routine practice. These data were recorded starting from admission to inpatient

hospices/PCUs (baseline) till death or discharge. Patient characteristics, clinical

symptoms, vital signs, laboratory findings, pleural effusion and ascites, and concurrent

treatment were evaluated at initial assessment. If the patients did not die within 7 days,

clinical symptoms (dyspnea, insomnia, fatigue, drowsiness, and dry mouth), ascites, and

infused fluid volume were assessed at 7 days after admission. If the patients were
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administered opioids for relieving dyspnea, intensity of dyspnea; pleural effusion and

ascites; and opioid type, dosage, and route of administration were assessed. Although

these assessments were not employed in this study, opioid administration for dyspnea

was used as a definition for the development of dyspnea (see details below). Moreover,

if patients died within 7 days after admission, clinical symptoms including dyspnea

were assessed within 3 days before death.

Characteristics of patients

Information on age, gender, height, weight, primary and metastatic lesions,

comorbidities, smoking status, and performance status (PS) (assessed using the Eastern

Cooperative Oncology Group and Karnofsky Performance Status [KPS]) was evaluated.

Smoking status was categorized into four: none, past, current, or unknown.

Assessment of dyspnea

Dyspnea was classified into three grades: no dyspnea, dyspnea only during

exertion, and dyspnea at rest [20]. Seven days after admission, physicians evaluated

living patients with dyspnea using the three grades described above. When patients

died, physicians assessed dyspnea using three grades described above within the last 3
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days before death.

Clinical symptoms

We then evaluated for pain, fatigue, loss of appetite, insomnia, and dry mouth

assessed using the Integrated Palliative Care Outcome Scale (IPOS). IPOS was used to

assess symptoms and other concerns of patients with palliative care needs. A higher

score indicated a greater intensity (0 = not at all, 1 = slight, 2 = moderate, 3 = severe,

and 4 = overwhelming) [21, 22]. Physicians assessed these symptoms by proxy in this

study. These symptoms were explored as part of routine examination.

Pleural effusion and ascites

Pleural effusion and ascites were assessed via physical examination and/or X-

ray or computed tomography (CT) scan. Pleural effusion and ascites were recorded and

categorized into three: without physical findings, with physical findings but

asymptomatic, and symptomatic. [20]

Concurrent treatments

Medication (opioids and psychotropic agents, i.e., antipsychotics,
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antidepressants, or anxiolytic drugs), volume of fluid infused, blood transfusion, use of

antimicrobials, and supplemental oxygen therapy were recorded. Data on types of

opioid, route, and oral morphine estimated daily dose were recorded when patients

received opioids. Further, the type and dosage of psychotropic agents were recorded.

Definition of development and non-development of dyspnea within 7 days

Any of the following conditions were defined as the development of dyspnea:

1) the presence of dyspnea on exertion or at rest 7 days after admission, 2) patients who

received opioids for dyspnea within 7 days after admission, or 3) those who died within

7 days from admission and who had dyspnea on exertion or at rest within 3 days before

death. The reason for the development of dyspnea within “7 days” was that our main

objective was identifying the predicting factors for the development of dyspnea during

early phase after PCU admission. On the other hand, any of the following conditions

were defined as the non-development of dyspnea: 1) patients who did not have dyspnea

during either the initial or within 7 days of assessment, 2) those who did not receive

opioid therapy for dyspnea within 7 days after admission, or 3) those who died within 7

days after admission but did not have dyspnea within 3 days before death. Since there is

no existing explanation till date, these definitions were determined by palliative care
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specialists via a discussion.

Statistical analysis

Patients were divided into two groups: those who developed dyspnea

(development group) and those who did not (non-development group). Next, variables

including baseline characteristics, baseline symptoms, and medications were compared

between the two groups. Categorical data were analyzed using chi-square test.

Continuous variables were analyzed using the #-test or the non-parametric Mann—Whitney

U test. To identify the factors correlated with newly developed dyspnea, univariate

analysis was performed. To determine independent predictive factors, multivariate

analysis using the logistic regression model was performed. Analysis was performed

using both variables with significant differences in the univariate analysis and factors

correlated to worsening dyspnea in previous studies. These factors include old age (>65

years), poor PS (KPS score of <40) [17], primary and metastatic lung cancers [6, 9, 10,

11], chronic respiratory disease [17], and pleural effusion [19]. Finally, to compare two

groups, the median survival time was analyzed using the Kaplan—-Meier method. A two-

tailed p-value of <0.05 was considered statistically significant. Statistical analyses were

performed using Statistical Package for the Social Sciences software (SPSS, version 25.0;
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IBM, Tokyo, Japan).

Ethics

This study was conducted in accordance with the ethical standards of the

Declaration of Helsinki and the ethical guidelines for epidemiologic research of the

Ministry of Health, Labour and Welfare in Japan. The research was approved by the

Institutional Review Boards (IRBs) of Hyogo Prefectural Kakogawa Medical Center

(approval no.: 28-8) and the local ethics committee of each participating hospital. The

IRBs waived the requirement for written informed consent in this observational study

based on the ethical guidelines. Therefore, we used an opt-out method rather than

acquiring informed consent. All patients would receive the information of the study at the

ward or institutional website, and they had a chance to decline their participation.

Results

From January 2017 to December 2017, 1896 patients were enrolled. Patients

who had dyspnea on exertion or at rest on admission (n = 381 and 344, respectively) and

those with missing data on dyspnea upon admission or 7 days after admission (n = 12)

were excluded. Finally, 1159 patients were included in this analysis (Figure 1). The

10
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characteristics of patients are summarized in Table 1. The most common primary tumor

was colorectal cancer (n = 364, 31 %). In total, 200 (17 %) and 344 (30 %) patients

presented with pleural effusion and ascites on admission, respectively. Seventy patients

developed dyspnea on exertion or at rest 7 days after admission. Twenty-six patients who

had dyspnea on exertion or at rest 3 days before death died within 7 days after admission.

Four patients received opioids for dyspnea within 7 days after admission. Thus, in total,

100 (5.2 %) patients were included in the development group. The median survival time

of the development group was determined to be significantly shorter than that of the non-

development group (14 vs. 25 days; p <0.001).

Univariate analysis

The univariate analysis results for both groups are shown in Table 2. Male

participants, those with primary lung cancer, ascites, and KPS score of <40, smokers, and

users of benzodiazepine were significantly higher in the development group than in the

non-development group.

Multivariate analysis

Multivariate analysis was performed using factors with significant differences in

11
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the univariate analysis and factors previously reported to be associated with dyspnea.

Results showed that primary lung cancer (odds ratio [OR]: 2.80, 95% confidence interval

[95% CI]: 1.47-5.31; p = 0.002), KPS score of <40 (OR: 1.84, 95% CI: 1.02-3.31; p =

0.044), and presence of ascites (OR: 2.34, 95% CI: 1.36-4.02; p = 0.002) were

independent predictive factors for the development of dyspnea (Table 3).

Discussion

Our study has revealed that primary lung cancer, KPS score of <40, and ascites can

predict the development of dyspnea among terminally ill cancer patients admitted in

inpatient hospices/PCUs. Although only a small percentage (5%) of patients developed

dyspnea in this study, clinicians should be aware of the possibility of development of

dyspnea in patients who have these factors.

Lung parenchyma involvement has been determined to be more common in patients

with primary lung cancer than in those with other types of cancers. Invasion to the lung

parenchyma might be correlated with the severity of dyspnea. Indeed, several studies have

reported an association between lung cancer and severity of dyspnea [6, 9, 10, 11]. This

correlation might be associated to increased airway obstruction, lung infection, pleural

effusion, reduced lung function and/or ventilator capacity, and increased disassociation

12
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between the need and ability to breathe. This increases the risk of dyspnea at the end-of-

life [17, 23]. Hence, clinicians should consider that patients with primary lung cancer

admitted to the PCU might develop dyspnea after 7 days even if they do not present with

dyspnea upon admission.

Moreover, low KPS score was associated with the development of dyspnea. Ekstrom

et al. reported similar results showing that poor PS is a predictor of worsening dyspnea

[17]. Therefore, in patients with poor PS, clinicians should focus on the risk of developing

dyspnea.

The novel finding of this study was that ascites was associated with the development

of dyspnea. Previous reports have not assessed ascites as a predictor for the development

of dyspnea among terminally ill cancer patients. However, several studies have shown an

association between ascites and intensity of dyspnea. Ayantunde et al. have revealed that

the progression of malignant ascites is associated with dyspnea [24]. Moreover, other

reports have shown that dyspnea scores and the 6-min walk test distance significantly

improved after paracentesis in patients with liver cirrhosis. [25, 26]. These associations

might be attributed to elevated intra-abdominal pressure, which can lead to diaphragmatic

elevation. Ascites also restricts full inflation of the respiration, immobilizes the

diaphragm, and diminishes the lung volume. These alterations of the respiratory system

13
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may decrease ventilation and V/Q (Ventilation/perfusion) ratio in the basal lung zones

[27, 28, 29]. These findings may help explain why ascites was considered a predictive

factor for the development of dyspnea in this current study. However, whether ascites

was associated with dyspnea could not be determined because this study did not assess

the volume of fluid. Therefore, further studies including an assessment of ascites volume

should be conducted.

Limitations

This current study has several limitations. First, dyspnea was assessed by a

physician, rather than with patient-reported outcome (PRO) measures. This was the most

critical limitation. The PRO measures was defined as any report of a patient’s health

condition obtained directly from the patient without interpretation of responses by a

clinician or anyone else. This is an ideal means of systematically assessing a patient’s

perspective and experience [30]. Therefore, the measurement of PRO measures could be

an optimal option; however, in this study, all outcomes were evaluated by physicians

owing to the following reasons: (1) this was an observational study of real-world routine

clinical practice, not an interventional study. (2) PRO measures may not be obtained in

several cases due to the development of cognitive impairment at the end-of-life. Second,

14

http://mc.manuscriptcentral.com/ajhpm

Page 14 of 34



Page 15 of 34

oNOYTULT D WN =

American Journal of Hospice and Palliative Medicine

dyspnea was evaluated through invalidated original assessment rather than the use of a

quantitative evaluation scale. The original three grades assessment was adopted because

only three grades were used for assessment at 7 days after admission, while IPOS and the

three grades were used for the initial assessment. Due to this limitation, further research

using quantitative and validated assessment tools such as [POS, a numerical rating scale

(NRS), or a visual analogue scale (VAS) is warranted. Third, this multicenter prospective

observational study was not designed to acquire continuous data. Hence, information such

as daily assessment results from admission to the 7th day of hospitalization was not

available. In patients who did not develop dyspnea on both admission and 7 days after

admission, we were unable to identify those patients who developed dyspnea during 7

days and who did not receive opioid. Fourth, factors that might have influenced the

intensity of dyspnea (such as volume of pleural effusion and ascites on CT scan or

ultrasonography, paracentesis for the treatment of pleural effusion, dose and type of

opioids, flow rate of supplemental oxygen, and nonpharmacological intervention

including chemotherapy, radiation, or tracheal/bronchial stent) were not evaluated. Hence,

we could not consider the relationship between dyspnea and these factors. The lack of

variables is an important limitation because this is a post-hoc analysis of a prospective

observational study.

15
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Implications for clinical practice

Patients with lung cancer and poor PS may develop dyspnea. Therefore, caution

should be observed. In addition, clinicians should consider not only abdominal distension

caused by increasing volume of ascites but also the development of dyspnea among

terminally ill cancer patients. In particular, they should consider selecting morphine over

other opioids. The prediction of dyspnea development may be useful in identifying

patients with whom end-of-life care should be discussed before their conditions

deteriorate.

Conclusions

Lung cancer, poor PS, and ascites may be predictive factors for the development

of dyspnea among terminally ill cancer patients. Clinicians should consider that patients

with primary lung cancer and poor PS admitted to the PCU might develop dyspnea after

7 days even if they do not present with dyspnea upon admission. Moreover, for patients

with ascites, both abdominal distension caused by increasing volume of ascites and

development of dyspnea should be considered. Further research that can evaluate dyspnea

using validated tools and can assess the volume of ascites and changes over time must be

16
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performed.
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Table 1 Characteristics of patients in the development and non-development groups upon admission

Items Total (n=1159) Development group Non-development group
(n=100) (n=1059)
Age (years), meantSD 72+13 72+13 72+13
Female sex, n (%) 589 (51) 42 (42) 547 (52)
Primary lesion
Lung, n (%) 142 (12) 20 (20) 122 (12)
Gastrointestinal tract, n (%) 364 (31) 31 (31) 333 (31)
Hepatobiliary system and pancreas, n 250 (22) 14 (14) 236 (22)
(%)
Urethra and prostate, n (%) 85(7.3) 909 76 (7.2)
Breast, n (%) 62 (5.3) 7(7) 55(5.2)
Uterus and ovary, n (%) 65 (5.6) 3(3) 63 (5.9)
Metastatic lesion
Liver, n (%) 458 (40) 38 (38) 420 (40)
Bone, n (%) 285 (25) 29 (29) 256 (24)
Lung, n (%) 323 (28) 28 (28) 295 (28)
CNS, n (%) 179 (15) 15 (15) 164 (15)
Comorbidity
Heart disease, n (%) 56 (4.8) 4(4) 52 (4.9)
Cerebrovascular disease, n (%) 83 (7.2) 9(9) 74 (7.0)
Chronic respiratory disease, n (%) 42 (3.6) 333 39 (3.7)
Chronic liver disease, n (%) 53 (4.6) 3(3) 50 (4.7)
Chronic kidney disease, n (%) 18 (1.6) 303) 15(1.4)
Dementia, n (%) 106 (9.1) 11(11) 95 (9.0)
Smoking, n (%) 380 (3.3) 39 (39) 341 (32)
Performance status
ECOG PS score, mean+SD 3.3+0.7 3.4+0.7 3.4+0.7
KPS score, meantSD 40+15 38+13 40+15
Pain intensity based on the IPOS score, 1.5+1.4 1.5t1.4 1.5+1.4
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1 mean+SD

; Edema, n (%) 497 (43) 54 (54) 443 (42)
g Ascites, n (%) 344 (30) 40 (40) 304 (29)
g Paracentesis for ascites within 7 days after 42 (3.6) 5(5) 37 (3.5)
2 admission, n (%)

1? Pleural effusion, n (%) 200 (17) 20 (20) 180 (17)
12

13 Supplemental oxygen, n (%) 161 (14) 20 (20) 141 (13)
14 —

15 Opioids

16 :

17 Morphine, n (%) 112 (9.7) 13 (13) 99 (9.3)
18

19 Oxycodone, n (%) 325 (28) 32 (32) 293 (28)
20

21 Fentanyl, n (%) 207 (18) 15 (15) 192 (18)
22

23 Psychotropic agents

24

25 Benzodiazepine, n (%) 176 (15) 22 (22) 154 (15)
26

27 Antidepressant, n (%) 47 (4.1) 44 43 (4.1)
28

29 Survival time, median days 14 25

30

31 SD, standard deviation; IPOS, Integrated Palliative Care Outcome Scale; ECOG PS, Eastern Cooperative Oncology Group

33 performance status; KPS, Karnofsky Performance Scale; CNS, central nervous system.
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Table 2 Univariate analysis of factors for the development of dyspnea 7 days after admission

Variables Development group Non-development group P value
(n=100) (n=1059)

Age 265 years, n (%) 73 (73) 820 (77) 0.187
Male sex, n (%) 58 (58) 512 (52) 0.041
Primary lung cancer, n 20 (20) 122 (12) 0.014
(%)
Metastatic lung cancer, n 28 (28) 295 (28) 0.531
(%)
Chronic pulmonary 3(3) 39 (3.7) 0.502
disease, n (%)
Smoker, n (%) 3939 341 (32) 0.045
Pain (IPOS score of 2 35(35) 357 (34) 0.458
2),n (%)
Pleural effusion, n (%) 20 (20) 180 (17) 0.262
Ascites, n (%) 40 (40) 304 (29) 0.014
KPS score of <40, n 76 (76) 698 (66) 0.017
(%)
Morphine, n (%) 13 (13) 99 (9.3) 0.157
Oxycodone, n (%) 32 (32) 293 (28) 0.209
Fentanyl, n (%) 15 (15) 192 (18) 0.264
Benzodiazepine, n (%) 22 (22) 154 (15) 0.037
Antidepressant, n (%) 4(4) 43 (4.1) 0.617

KPS: Karnofsky Performance Scale; IPOS, Integrated Palliative Care Outcome Scale.
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Table 3 Multivariate analysis of factors for the development of dyspnea 7 days after admission

Variables Odds ratio 95% CI p value
Primary lung cancer 2.80 1.47-5.31 0.002
KPS score of <40 1.84 1.02-3.31 0.044
Presence of ascites 2.34 1.36-4.02 0.002

CI: confidence interval; KPS, Karnofsky Performance Scale.
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Figure 1 Study flowchart
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