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Abstract

Objectives: To determine the prevalence of neuropathic pain among terminally ill patients with

cancer admitted to a general ward, using the International Association for the Study of Pain

algorithm.

Methods: This prospective observational study was conducted at a tertiary care center.

We enrolled terminally ill patients with cancer admitted to the general ward between

September 2018 and September 2019. On the day of consultation with our palliative care

team, pain management clinicians examined and diagnosed neuropathic pain using the

International Association for the Study of Pain diagnostic criteria.

Results: A total of 108 patients were enrolled during the study period. The median age was

69 years (interquartile range [IQR] 58.3–76.8 years), 72 patients (66.7%) were men, and the

median survival time was 33 days (IQR 14.3–62 days). Of the 108 patients, 33 (30.6%) had

neuropathic pain. Patients with neuropathic pain had more severe pain than those without

neuropathic pain.

Conclusions: The prevalence of neuropathic pain in terminally ill patients with cancer admitted

to a Japanese general ward was 30.6%. Further studies are warranted to elucidate whether the

accurate diagnosis of neuropathic pain can improve pain control and/or patient conditions.
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Introduction

The management of pain in patients with
cancer is important because pain is associ-

ated with insomnia, anxiety, depression,

and decreased quality of life.1,2 Pain is evi-

dent in 48% of patients with early-stage

cancer and in 60% to 90% of patients

with advanced-stage disease.3,4 In particu-
lar, neuropathic pain (NP) in patients with

cancer increases the overall pain intensity

and analgesic consumption, and further

decreases the quality of life.5–7 In addition

to opioids, coanalgesics such as anticonvul-

sants and tricyclic antidepressants are

known to be effective in treating NP in
oncological patients.8 NP in patients with

cancer is a source of concern for both

patients and their families, and imposes

increased medical costs and a considerable

social burden.9,10

Determination of NP as the primary cause

of pain in patients with cancer is critical.

Although some studies have evaluated the

prevalence of NP in patients with cancer,

their target populations have been highly var-

iable in terms of the cancer stage and the
diagnostic criteria for NP.11,12 The prevalence

of NP among terminally ill patients with

cancer admitted to palliative care units was

determined as 18.6% when the NP diagnostic

algorithm of the International Association

for the Study of Pain (IASP) was applied.13,14

The prevalence of NP in terminally ill

cancer patients admitted to general wards

remains unknown. Because most terminally

ill patients with cancer are admitted to gen-

eral wards in Japan, investigating the prev-
alence of NP in this setting is relevant.

Overlooking NP in patients with cancer

may lead to insufficient pain management.

NP in these patients is mostly intractable,

and considerable amounts of opioid analge-

sics might be required. However, coanalge-

sics have also been determined to be

effective in treating NP.8

The primary aim of this study was to

determine the prevalence of NP among ter-

minally ill patients with cancer who were

admitted to a general ward. The secondary

aim was to compare the survival time, pain

therapy, equivalent oral morphine dose,

history of chemotherapy and/or biologic

treatment, numerical rating scale (NRS)

score, and pain type between NP and non-

NP patients.

Patients and methods

Study design, setting, and patients

This was a single-center prospective obser-

vational study performed among terminally

ill patients with cancer who were admitted

to a general ward. We included consecutive

cancer patients �20 years old who were

admitted to Yokohama City University

Medical Center and who consulted the pal-

liative care team (PCT) between September

2018 and September 2019. We excluded

patients with disturbances in consciousness,

cognitive dysfunction, and psychiatric dis-

orders, as well as those who declined or

withdrew consent. We also excluded

patients who did not complete the follow-

up, and those who had survival times of

�181 days from the registration day
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because we defined patients with survival

times of �180 days as terminally ill.
Yokohama City University Medical

Center is a 726-bed academic general hos-

pital with a tertiary emergency center locat-

ed in the center of Yokohama City, which is

the second largest city in Japan with a pop-

ulation of 3.7 million. This hospital has no

wards or beds that are specifically assigned

to palliative care patients. All terminally ill

patients with cancer are allotted a primary

physician/surgeon or an appropriate spe-

cialty cancer team. The involvement of the

PCT is at the discretion of the primary

doctor/team or upon patient request.

Diagnosis of neuropathic pain

Pain management clinicians in the PCT

diagnosed NP and determined its severity

using the NRS on the day of the consulta-

tion. A definitive diagnosis of NP or non-NP

was made using the NP diagnostic algorithm

of the IASP.14 This algorithm states that the

patient has ‘possible NP’ if the pain distribu-

tion is neuroanatomically plausible and the

patient’s history suggests a relevant lesion or

disease. The pain is then further classified by

the presence of the following criteria: (1) sen-

sory signs confined to the innervation terri-

tory of the nervous structure within the

lesion, and (2) diagnostic confirmation of a

lesion or disease explaining NP. Satisfaction

of either one of these criteria confirms the

diagnosis of ‘probable NP,’ and satisfaction

of both criteria confirms the diagnosis of

‘definite NP.’ In the present study, both

‘probable NP’ and ‘definite NP’ were consid-

ered as NP.13 We examined pain type

(somatic pain, visceral pain, and pure NP)

based on each patient’s clinical history, clin-

ical findings, and imaging results.

Patient characteristics

For each patient, we also recorded the age,

sex, primary tumor site, extent of the

disease (metastatic or local), metastatic
locations, history of anticancer treatment,
Eastern Cooperative Oncology Group
(ECOG) Performance Status score, survival
time, NRS score, and pain therapy.

Statistical analysis

All statistical analyses were conducted
using JMP version 12 (SAS Institute
Inc., Cary, NC, USA). Categorical and
numerical data were analyzed using the
chi-squared and Mann–Whitney U tests,
respectively. Data pertaining to the NRS
score and equivalent oral morphine dose
were evaluated on the day of the consulta-
tion. Statistical significance was set at
P< 0.05. We did not perform a sample
size calculation because our study was a
descriptive epidemiological study.

Ethical considerations

This study was approved by the ethics com-
mittee of the Yokohama City University
Medical Center (B190905210, 29 August
2018), Yokohama, Japan, and was con-
ducted in accordance with the Declaration
of Helsinki and the Good Clinical Practice
guidelines. All patients provided written
informed consent. Our observational study
complied with the Strengthening the
Reporting of Observational Studies in
Epidemiology (STROBE) statement.15

Results

During the study period, 211 patients con-
sulted the PCT after admission. Patients
who met the following exclusion criteria
were excluded: 26 patients with disturban-
ces of consciousness, 5 with cognitive dys-
function, 2 with psychiatric disorders, 13
who declined or withdrew consent, 3 who
did not complete the follow-up, and 54 with
survival time �181 days. Thus, 108 patients
were eligible for the study and were statis-
tically analyzed (Figure 1).
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The baseline characteristics of all includ-
ed patients are shown in Table 1. The
median age was 69 years (interquartile
range [IQR] 58.3–76.8 years), and 72
patients (66.7%) were men. The primary
tumor sites were colon/rectum (13.0%),
lung (12.0%), and stomach (12.0%).
Metastatic disease was present in 107
patients (99.1%), and the most frequent
metastatic locations were the lymph nodes
(79.6%), liver (41.7%), bone (37.0%), and
lung (29.6%). Regarding anticancer treat-
ment, chemotherapy and/or biologic treat-
ment were the most frequently used
(80.6%), followed by surgery (53.7%) and
radiation therapy (27.8%). No anticancer
treatment was performed in 11.1% of sub-
jects. The ECOG Performance Status scores
were 3 and 2 in 48 (44.4%) and 35 patients
(32.4%), respectively. The median survival
time was 33 days (IQR 14.3–62 days).

The pain characteristics of the 108
patients are shown in Table 2. The median
NRS score was 6 (IQR 4–8). Seven patients
(6.5%) had no pain, 14 (12.9%) had mild
pain (NRS score 1–3), and 87 (80.6%) had

moderate or severe pain (NRS score �4).
At the time of consultation with the PCT,
70 patients (61.2%) were prescribed opioids
(oxycodone, 32.4%), 101 patients (93.5%)
were prescribed non-opioid medications
(acetaminophen, 50.9%), and 10 patients
(9.3%) were prescribed coanalgesics (prega-
balin, 9.3%). Gabapentin was not used
because gabapentin had not been approved
for the treatment of NP in Japan in the
study period. Twelve patients (11.1%)
were unable to take oral medicines (data
not shown).

The prevalence of NP among the 108 eli-
gible patients is shown in Table 3. Thirty-
three patients (30.6%) were diagnosed with
NP, including 27 with definite NP and six
with probable NP, based on the NP diag-
nostic algorithm of the IASP. In contrast,
68 patients (62.9%) were diagnosed with
non-NP, and 7 patients had no pain.

The characteristics of the 33 NP patients
with cancer are shown in Table 4. The pri-
mary cause of NP was tumor-related in 26
patients (78.8%), related to chemotherapy
and/or biologic treatment in 6 patients
(18.2%), and non-oncologic in 1 patient
(3.0%). Tumor infiltration or compression
and lumbosacral plexopathy were the pri-
mary causes of tumor-related NP. The pri-
mary tumor sites were the lung (15.2%) and
stomach (15.2%). Among the cancer types,
patients with prostate cancer had the high-
est prevalence of NP (4/4, 100.0%),

A comparison of NP and non-NP patient
characteristics is shown in Table 5. Age (69
vs. 68.5 years), sex (22 vs. 44 men), ECOG
Performance Status Score (3 vs. 3), survival
time (40 vs. 32.5 days), and history of che-
motherapy and/or biologic treatment (26 vs.
57 patients) were not significantly different
between the two groups. In contrast, pain
intensity was significantly higher in NP
patients than in non-NP patients (median
NRS score 7 vs. 5; P¼ 0.025). However,
the daily equivalent oral morphine dose (23
vs. 15 mg) and the use of opioids (21 vs. 44

N=211 
consulted the palliative care team after admission 
between 09/2018 – 09/2019

N=3 excluded 
・did not complete the follow-up: N=3

N=46 excluded 
・disturbance of consciousness: N=26
・cognitive dysfunction: N=5  
・psychiatric disorders: N=2
・declined or withdrew consent: N=13 

N=54 excluded 
・survival time ≥ 181 days

N=108 analyzed

Figure 1. Flow chart of participant selection.
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patients) were not significantly different

between NP and non-NP patients. The use

of coanalgesics was significantly more prev-

alent among NP patients (9 vs. 1 patient;

P< 0.001). Regarding pain type, the coexis-

tence of somatic pain was significantly more

common in NP patients than in non-NP

patients (66.7% vs. 22.1%; P< 0.001). NP

caused by spinal cord compression, accom-

panied by somatic pain for vertebral bone

metastases, was the most common (in

8 patients, data not shown). Conversely,

Table 1. Baseline characteristics of the 108 patients included in the study.

Number (%)

Age, years

Median (IQR) 69 (58.3–76.8)

Sex

Male 72 66.7

Primary tumor site

Colon–rectum 14 13.0

Lung 13 12.0

Stomach 13 12.0

Pancreas 11 10.2

Pharynx 5 4.6

Breast 5 4.6

Kidney 5 4.6

Uterus 5 4.6

Prostate 4 3.7

Other 33 30.6

Extent of disease

Metastatic 107 99.1

Local 1 0.9

Metastatic locations

Lymph node 86 79.6

Liver 45 41.7

Bone 40 37.0

Lung 32 29.6

Peritoneal 27 25.0

History of anticancer treatment

Chemotherapy and/or biologic treatment 87 80.6

Surgery 58 53.7

Radiotherapy 30 27.8

None 12 11.1

ECOG Performance Status Score

1 9 8.3

2 35 32.4

3 48 44.4

4 16 14.8

Survival time, days

Median (IQR) 33 (14.3–62)

Mean (SD) 41.9 (33.4)

ECOG, Eastern Cooperative Oncology Group; IQR, interquartile range; SD, standard

deviation.
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the coexistence of visceral pain was
significantly less common in NP patients
than in non-NP patients (9.1% vs. 42.6%;
P< 0.001). Most non-NP patients (21
patients, data not shown) had visceral pain
caused by lymph node metastases in gastro-
intestinal, hepatobiliary, or pancreatic
cancer. There was no significant difference
between NP and non-NP patients in the

prevalence of coexisting somatic and visceral
pain (24.2% vs. 35.3%). No patients had
pure NP.

Discussion

This single-center observational study
revealed that the prevalence of NP in termi-
nally ill patients with cancer admitted to the
general ward was 30.6%. To the best of our
knowledge, this is the first study to investi-
gate the prevalence of NP using the NP
diagnostic algorithm of the IASP in termi-
nally ill patients with cancer who were
admitted to the general ward of a hospital
in Japan.

The strengths of our study include the
use of the IASP criteria to diagnose NP
by pain specialists, because they are the
standard criteria for the diagnosis of
NP.14 Although other screening tools for
NP have been applied in non-cancer
patients, past studies have reported that
their diagnostic accuracy is insufficient in
patients with cancer because—as we also
demonstrated—such patients rarely have
pure NP and often show characteristics of
mixed pain, with both neuropathic and
nociceptive components.16,17 The nocicep-
tive component of mixed pain in cancer
patients may complicate the identification
of the neuropathic component when screen-
ing tools such as painDETECT18 and S-
LANSS16,19 are used. Thus, a thorough
clinical assessment by pain specialists is fun-
damental for the diagnosis of NP in
patients with cancer.17

Using the same IASP diagnostic criteria
for NP, other investigators have reported a
prevalence of NP of 18.6% in terminally ill
patients with cancer admitted to the pallia-
tive care unit of a Japanese cancer center,13

and 41.4% among outpatients with cancer
in a pain clinic with life expectancy �3
months.17 Our results are in accordance
with these previous results, and collectively
suggest that a certain fraction of patients

Table 2. Pain characteristics of the 108 patients
included in the study.

Number (%)

NRS score

Median (IQR) 6 (4–8)

0 7 6.5

1–3 14 12.9

�4 87 80.6

Pain therapy

Opioids 70 61.2

Oxycodone 35 32.4

Hydromorphone 8 7.4

Fentanyl 4 3.7

Morphine 4 3.7

Other 19 17.6

Non-opioids 101 93.5

Acetaminophen 55 50.9

NSAIDs 45 41.7

Steroids 1 0.9

Coanalgesics 10 9.3

Pregabalin 10 9.3

TCA 2 1.9

IQR, interquartile range; NRS, numerical rating scale;

NSAIDs, nonsteroidal anti-inflammatory drugs; TCA, tri-

cyclic antidepressants.

Table 3. Prevalence of NP in the 108 patients
included in the study.

Diagnosis Number (%)

NP 33 30.6

Definite NP 27

Probable NP 6

Non-NP 68 62.9

No pain 7 6.5

NP, neuropathic pain.
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with terminal cancer experience NP in a
wide range of clinical settings (i.e., as inpa-
tients/outpatients or in a general ward/pal-
liative care unit).

The primary cause of NP in our patients
was tumor-related, while a smaller fraction
of patients experienced treatment-related
NP. Tumor-related NP is caused by various
mechanisms that depend on the cancer type.
For example, spinal cord compression
caused by vertebral bone metastasis20 has
been observed in patients with lung, pros-
tate, stomach, and other cancers.
Lumbosacral plexopathy is mainly caused
by lumbar sacral bone metastasis, cervical
plexopathy by head and neck cancer, and
brachial plexopathy by supraclavicular
lymph node metastases. Interestingly,
treatment-related NP in the present study
was caused exclusively by chemotherapy
or biologic treatment, and not by radiation

or other therapies. The generalizability of
this finding is unclear, however, because
the number of patients included in this
study was relatively small.

In the current study, there were no patients
with pure NP; that is, all patients with NP
also had nociceptive components, such as
somatic and/or visceral pain (Table 5). A typ-
ical example of pure NP in patients with
cancer is chemotherapy-induced peripheral
neuropathic pain. It is caused by injury to
the peripheral nerves as a result of the neuro-
toxicity of chemotherapy, and it usually man-
ifests as pure NP, rather than mixed pain.13

The absence of pure NP in our patients may
be because we only studied end-stage
patients; the prevalence of nociceptive pain
increases with the progression of cancer.3,4

Our results demonstrated that patients
with NP had more intense pain than those
without NP, although both groups of

Table 4. Characteristics of the 33 patients with cancer and NP.

Number (%)

Cause of pain

Tumor-related NP 26 78.8

Tumor infiltration or compression 9 27.3

Lumbosacral plexopathy 7 21.2

Cervical plexopathy 3 9.1

Brachial plexopathy 3 9.1

Other 4 12.1

Treatment-related NP 6 18.2

Chemotherapy and/or biologic treatment 6 18.2

Radiotherapy 0 0

Post-surgery neuralgia 0 0

Non-oncologic NP 1 3.0

Lumbar spinal stenosis 1 3.0

Postherpetic neuralgia 0 0

Primary tumor site NP Pt/Cancer Pt (%)

Lung 5 15.2 5/13 (38.5)

Stomach 5 15.2 5/13 (38.5)

Prostate 4 12.1 4/4 (100.0)

Breast 2 6.1 2/5 (40.0)

Colon–rectum 2 6.1 2/14 (14.3)

Uterus 2 6.1 2/5 (40.0)

Other 13 39.4

NP, neuropathic pain; NP Pt/Cancer Pt, number of NP patients/number of cancer patients (for each cancer type).
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patients were receiving comparable equiva-

lent oral morphine doses. Overall, our

patients appeared to have been receiving

insufficient amounts of narcotics because

even non-NP patients experienced consider-

able levels of pain (median NRS score 5/10,

IQR 4–8). However, it is unclear whether

the observed higher pain intensity in NP

patients could have been mitigated simply

by increasing the dose of narcotics because

NP is resistant to the effects of these

drugs.16 Nevertheless, our results suggest

the importance of NP diagnosis in cancer

patients because NP leads to more intense

pain, and effective treatment often requires

multimodal therapies, including coanalge-

sics and radiation. Some of these therapies

may be beyond the expertise of non-

specialists in cancer pain control.
A significantly larger fraction of patients

with NP were receiving coanalgesics com-

pared with those without NP. This finding

suggests that the primary doctors/teams

had recognized the difficulties of treating

pain using narcotics only in patients with

NP, even before consulting the PCT,

although it is unknown whether the prima-

ry doctors/teams had diagnosed the pres-

ence of NP. The accurate diagnosis of NP

in patients with cancer can be difficult: it is

characteristically different from typical NP

without cancer because of the coexistence of

nociceptive pain.16,17 Moreover, there are

no guidelines for the use of coanalgesics in

Table 5. Comparison between NP and non-NP patients.

NP Non-NP

n¼ 33 n¼ 68 P- value

Age, years

Median (IQR) 69 (60.5–74.5) 68.5 (58–75.8) 0.622

Sex, number

Male 22 44 0.846

ECOG Performance Status Scale

Median 3 3 0.882

Survival time, days

Median (IQR) 40 (17–69.5) 32.5 (15.3–56.5) 0.377

Mean (SD) 47.3 (34.6) 41.4 (32.6)

Pain therapy

Opioids, number (%) 21 (63.6) 44 (64.7) 0.916

Coanalgesics, number (%) 9 (27.3) 1 (1.5) <.001

Equivalent oral morphine dose, mg

Median (IQR) 23 (0–40) 15 (0–50) 0.897

History of chemotherapy and/or biologic treatment, number (%)

26 (78.8) 57 (83.8) 0.535

NRS score

Median (IQR) 7 (5.5–8) 5 (4–8) 0.025

Pain type, number (%)

Somatic pain 22 (66.7) 15 (22.1) <.001

Visceral pain 3 (9.1) 29 (42.6) <.001

Somatic and visceral pain 8 (24.2) 24 (35.3) 0.256

Pure NP 0 (0)

ECOG, Eastern Cooperative Oncology Group; IQR, interquartile range; NP, neuropathic pain; NRS, numerical rating

scale; SD, standard deviation.
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treating NP in cancer patients. For these

reasons, it is necessary for pain manage-

ment specialists to quantify the NP compo-

nent involved in each patient’s pain, and to

evaluate the indications of coanalgesics in

patients with cancer.
Our study has several limitations. First, it

was a single-center study, and the sample

size was relatively small. Moreover, the prev-

alence of NP is likely to differ among hospi-

tals because cancer types and stages are

varied. Second, the time of diagnosis of NP

was limited to the first consultation. NP

might have emerged later in some patients,

as the cancer progressed. Third, it remains

unknown whether a diagnosis of NP leads to

meaningful changes in clinical outcomes,

even when the PCT is consulted. Fourth,

the limited number of samples in the present

study might have affected the statistical sig-

nificance of our results.
In conclusion, the prevalence of NP

among terminally ill patients with cancer

admitted to a Japanese general ward was

30.6% in our study. Cancer-related NP rep-

resented 78.8% of all NP cases. NP patients

had significantly higher NRS scores and

were more often prescribed coanalgesics by

their primary doctor/team compared with

their non-NP patients. Further studies are

warranted to investigate whether the accu-

rate diagnosis of NP can lead to better

pain control and/or patient conditions.
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