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Introduction

As reported, the 5-year survival rate of patients with all 
kinds of cancers has increased to 65% (1). Meanwhile, 
many survival patients are suffering from chronic cancer-
related pain. It has been reported that the prevalence 
of chronic cancer-related pain reaches 70–90% in the 
advanced stage of cancer (2), which needs long-term use 
of opioids for pain relief. The three-step analgesic ladder 

therapy recommended by the World Health Organization 
(WHO) helps improve the chronic pain in over 80% of 
cases (3). However, the therapy is still to do not relieve pain 
in 15–20% of cases due to drug tolerance or serious adverse 
events. To make up for the shortcomings of three-step 
analgesic ladder therapy, the novel, a fourth step, including 
several therapies, was put forward (4), of which intrathecal 
drug infusion was most discussed. 
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Intrathecal infusion of opioids is designed to directly 
deliver drugs into the cerebrospinal fluid to bind to their 
spinal receptors (5). It has been reported that delivering 
morphine at 1/300 of oral dose via intrathecal infusion 
supplies a strong analgesic effect and reduces the incidence 
of the adverse events caused by systemic opioids (6). There 
are two types of intrathecal infusion, either using an 
implanted morphine pump or a percutaneous port (7,8). 
Implanted intrathecal morphine pump (IMP) costs more 
than a percutaneous port, but it supplies a more stable 
administration rate and a better quality of life. Therefore, 
IMP has been widely used in patients with refractory 
cancer-related pain in recent years.

In addition to the novel therapy, nursing care also plays 
a crucial role in the treatment of refractory cancer-related 
pain. The model of traditional nursing care is dominated by 
medical staff, and it supplies professional treatment advice 
for patients in hospitals. Nevertheless, this model played 
is inferior for patients discharged from the hospital. The 
family integrated care (FIC) model appears, along with the 
development of nursing care. FIC was initially designed to 
incorporate parents into the nursing care department in the 
neonatal intensive care unit to improve the growth of their 
infants (9,10). Afterward, some attempts have been made 
to explore the effects of FIC on adult patients, including 
patients with intellectual disability, acquired immune 
deficiency syndrome, and dementia (11-13). Their results 
showed that patients treated with the FIC model received 
a better prognosis than those treated with traditional care. 
However, it is still unknown whether FIC is successful in 
the treatment of refractory cancer-related pain using IMP. 
The purpose of the present study is to determine the effects 
of FIC on patients with refractory cancer pain receiving 
IMP therapy. We present the following article in accordance 
with the STROBE reporting checklist (available at http://
dx.doi.org/10.21037/apm-20-1293).

Methods

Patient population

From January 2017 to June 2018, all adult patients with 
refractory cancer-related pain, who were admitted to the 
department of anesthesiology of the first affiliated hospital 
of Soochow University, were enrolled in the present study. 
The following patients were excluded: those who did 
not take morphine as an analgesic underwent a surgical 
or invasive procedure in recent three months, have been 

enrolled in any other drug or device study which may bias 
our study or be out of contact during follow-up. All enrolled 
patients signed informed consent before data collection. 
The study was performed in compliance with the ethical 
principles of the Declaration of Helsinki (as revised in 2013) 
and has been approved by the ethics committee of the First 
Affiliated Hospital of Soochow University.

The implantation of IMP was performed by skilled 
surgeons. Briefly, patients were anesthetized locally, and 
then surgeons punctured the corresponding spinal segment 
according to the pain site. Under the guidance of X-ray 
fluoroscopy, the drug delivery catheter was inserted into the 
subarachnoid cavity of the spinal segment. The morphine 
pump was then connected with the drug delivery catheter 
and inserted into abdominal subcutaneous tissue. Morphine 
was added into the morphine pump, and parameters of 
morphine infusion were set at 1/300 of the oral dose. 
After the surgical incision was healed, and the dose of 
morphine was stable, patients were discharged from the 
hospital. Routine treatment of cancer, including systemic 
chemotherapy, radiotherapy, molecule-targeted therapy, or 
symptomatic and supportive treatments, would continue 
after discharge.

Data gathering procedure

When implanted with IMP and enrolled in the present 
study, medical records of patients were prospectively 
gathered, including demographic data, types of cancer, 
doses of opioids before the implantation. Besides, numerical 
pain rating scales (NRS) are used to measure the severity 
of pain in patient ratings from 0 to 10 scores. Karnofsky 
performance scores (KPS) was used to measure the physical 
status of patients rating from 0 to 100 scores. Also, self-
rating anxiety scale (SAS) scores and self-rating depression 
scale (SDS) scores were used to assess the psychological 
status of patients.

Interventions

All enrolled patients received traditional nursing care in 
hospitals. Additionally, some family members of patients 
received professional training of nursing care on their 
willingness, which included psychological intervention, 
health education, medication care, and living care. Also, 
they can take part in decision-making and share information 
with medical staff. Patients are then divided into two 
groups according to whether their family members received 
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training, one is the FIC group (14 patients), and the other is 
the traditional care group (19 patients).

Outcomes

The follow-up in the present study lasted at least one year. 
The primary outcome is the change of NRS scores. The 
NRS score was measured at each visit after implantation 
and recorded when it reached a stable status. The secondary 
outcomes are the change of KPS, SAS and SDS scores, 
adverse events, and the survival rate of patients. The adverse 
events included severe adverse events, including systematic 
infection, psychiatric disorders, respiratory disorders, and 
poisoning complications, and mild adverse events, including 
nausea, vomiting, dizziness, diarrhea, skin reactions, 
hypotension, constipation, drowsiness, and headache.

Data analysis

All data in the present study were analyzed by SPSS (v. 20.0, 

IBM Corp., Armonk, NY, USA). Continuous variables were 
reported as means with standard deviations, and categorical 
variables were expressed as percentages. Comparisons 
between the two groups were performed using a 2-tailed 
t-test for continuous variables and the χ2 test for categorical 
variables. Survival curves were generated using the Kaplan-
Meier method, and the log-rank test was performed to 
compare the difference between the two groups. The 
significant level was set as P<0.05.

Results

Patient baseline data

We prospectively collected data from 33 patients with 
refractory cancer-related pain in the present study. Their 
demographic and clinical data are listed in Table 1. The 
average age of enrolled patients was 58.64±7.04 years old, 
and there were 21 male and 12 female patients, respectively. 
Average BMI was 20.03±3.45 kg/m2,  and chronic 
cancer-related pain has lasted for an average duration of  

Table 1 Demographic and clinical data of enrolled patients

Parameters Total Traditional group FIC group P value

Number of patients 33 19 14 –

Age 58.64±7.04 59.74±7.42 57.14±6.43 0.30

Gender (M/F) 21 (63.63%)/12 (36.36%) 12 (63.16%)/7 (36.84%) 9 (64.29%)/5 (35.71%) 0.95

BMI (kg/m2) 20.03±3.45 20.49±3.48 19.38±3.42 0.37

Pain duration before implantation (year) 0.58±0.38 0.50±0.30 0.68±0.46 0.17

Cancer types, n (%)

Lung cancer 9 (27.27) 7 (36.84) 2 (14.29) 0.15

Gastrointestinal cancer 7 (21.21) 4 (21.05) 3 (21.43) 0.98

Hepatobiliary cancer 5 (15.15) 4 (21.05) 1 (7.14) 0.27

Pancreatic cancer 4 (12.12) 1 (5.26) 3 (21.43) 0.16

Breast cancer 3 (9.09) 2 (10.53) 1 (7.14) 0.74

Gynecological cancer 3 (9.09) 0 (0) 3 (21.43) 0.04

Other 2 (6.06) 1 (5.26) 1 (7.14) 0.82

NRS score before implantation 7.76±1.15 7.58±1.22 8.00±1.04 0.31

KPS before implantation 72.27±10.66 70.89±9.78 74.14±11.87 0.40

SAS score before implantation 57.91±11.82 55.63±12.22 61.00±10.91 0.20

SDS score before implantation 62.12±11.64 60.47±12.68 64.36±10.07 0.35

M, male; F, female; BMI, body mass index; NRS, numerical pain rating scales; KPS, Karnofsky performance scores; SAS, self-rating 
anxiety scale; SDS, self-rating depression scale.
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0.58±0.38 years. The types of cancer in enrolled patients 
were diverse. Nine patients have lung cancer, 7 patients 
who have gastrointestinal cancer, 5 patients who have 
hepatobiliary cancer, 4 patients who have pancreatic cancer, 
3 patients who have breast cancer, 3 patients who have 
gynecological cancer, and 2 patients who have other types 
of cancer, respectively. The level of pain in patients before 
the implantation of IMP was assessed by NRS, an average 
score of which was 7.76±1.15 points. Besides, KPS, SAS, 
and SDS were used to assess physical and psychological 
status before the implantation. As shown in Table 1, the 
average KPS was 72.27±10.66 points, the average score of 
SAS was 57.91±11.82 points, and the average score of SDS 
was 62.12±11.64 points.

Then we divided enrolled patients into two groups, 
traditional care group and FIC group. The traditional 
group had 19 patients, and the FIC group had 14 patients, 
as shown in Table 1. According to the comparison between 
the two groups, we found there was no significant difference 
between them in most parameters, except that the FIC 
group had 3 patients who have gynecological cancer while 
the traditional group had none (P=0.04). 

Improvement of refractory cancer-related pain by FIC

All enrolled patients were followed up for at least  
12 months. We recorded NRS, KPS, SAS, and SDS at each 
visit. The stable NRS scores of patients in both groups were 
shown in Figure 1. We found that the implantation of IMP 
could improve refractory cancer-related pain in both groups 
(P<0.001). Moreover, we found that the average score of 
NRS after implantation in the FIC group was much lower 
than that in the traditional group (P=0.03), showing a better 
analgesic effect. The changes of KPS, SAS, and SDS scores 
before and after implantation in both groups were shown in 
Figure 2. The results were the result of the change of NRS 
scores. The implantation of IMP raised KPS and reduced the 
score of SAS and SDS, showing an improvement of physical 
and psychological status in patients (P<0.001). Patients in the 
FIC group had a more significant increase of KPS and a more 
significant decrease of SAS and SDS scores than those in the 
traditional groups (P=0.03, 0.02, and 0.03, respectively).

Improvement of adverse events by FIC

Adverse events that occurred during the follow-up were 
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also recorded. No serious adverse events occurred in the 
present study, and some mild adverse events are listed 
in Table 2. Thirty-four adverse events occurred in the 
present study, and 15 patients suffering from more than 
one adverse event. As shown in Table 2, the most common 
adverse event was nausea/vomiting, which occurred in 8 
cases in the traditional group and 3 cases in the FIC group. 
Drowsiness was common as well, and it occurred in 6 cases 
in the traditional group and 2 cases in the FIC group. Some 
other adverse events also occurred, including constipation, 
dizziness, skin reactions, hypotension, and diarrhea, as 
listed in Table 2. In general, FIC groups had 12 cases of an 
adverse event in total, which was fewer than 22 cases in the 
traditional group.

There were 5 patients dead in a traditional group, and  
3 patients died in the FIC group during follow-up, for 
which we then performed a survival curve analysis (Figure 3).  
The results indicated that there was no significant difference 

between traditional and FIC groups, comparing the survival 
rate of enrolled patients (P=0.11).

Discussion

To our knowledge, this is the first study that applied FIC 
into the nursing care of patients with refractory cancer-
related pain treated with IMP. Earlier studies have 
confirmed that FIC provided a better prognosis to patients 
with intellectual disability, acquired immune deficiency 
syndrome, and dementia (11-13). Similarly, our study 
also confirmed FIC was of significant benefit to patients 
with refractory cancer-related pain treated with IMP, by 
enhancing the relief of pain, improving the physical and 
psychological status of patients and reducing the incidence 
of adverse events.

Implantation of IMP is the last choice for patients 
suffering from refractory cancer-related pain. In practice, 
many studies have revealed the significant effects of IMP 
on pain relief (8,14-16). Meanwhile, IMP was reported to 
induce the improvement of physical status, like the results 
in our study (17). Psychological status is a research focus 
as well. Cancer survivors may experience pain, fatigue, 
or psychological distress during treatment, which would 
affect their ability to work and their prognosis (18,19). Li 
et al. have reported a direct relationship between cancer-
related pain and psychological distress, in which patients 
suffering from pain were more prone to anxiety and 
depression (20). A systematic review has reported that 
intrathecal drug infusion is beneficial to the improvement 
of psychological status in patients with cancer-related or 
non-cancer-related pain (21). Our study used SAS and 
SDS scores to assess the levels of anxiety and depression 
in patients and found that anxiety and depression indeed 
were alleviated by IMP.

The FIC enables family members of patients to learn 
more knowledge about nursing care of IMP and the use 
of morphine. Additionally, they were informed of the 
importance of psychological counseling. The model provides 
better nursing care for patients, especially after discharge. 
In our study, patients in the FIC group had a lower level of 
NRS score than those in the traditional care group. It can be 
explained that patient families in the FIC group paid more 
attention to the nursing care of patients and communicated 
more with patients. Therefore, deficiencies in drug doses can 
be found and adjusted earlier. More relief of pain leads to 
better physical and psychological status in patients in the FIC 
group, shown by higher KPS and lower scores of SAS and 

Table 2 Adverse events occurred in enrolled patients

Parameters Total Traditional group FIC group

Overall cases* 34 22 12

Nausea/vomiting 11 8 3

Drowsiness 8 6 2

Constipation 5 4 1

Dizziness 4 2 2

Skin reactions 3 1 2

Hypotension 2 0 2

Diarrhea 1 1 0

*, each patient may suffer from more than one adverse event.
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SDS scores in our study.
The intrathecal opioid infusion usually induces an 

insufficient number of adverse events and seldom induces 
serious adverse events (14,22,23). Our study only observed 
some mild adverse events in the same way, including nausea, 
vomiting, dizziness, diarrhea, skin reactions, hypotension, 
constipation, and drowsiness. In general, the occurrence of 
mild adverse events in our study had no significant impacts 
on the prognosis and daily life of patients. FIC model also 
played an essential role in the reduction of adverse events in 
our study. It was found that fewer adverse events occurred 
in the FIC group than the traditional group in our study. 
The primary reason is that FIC encourages family members 
of patients to carefully record the response of patients after 
receiving drug infusion through IMP. Adverse events are 
managed in time by adjusting the dose of morphine or 
giving symptomatic treatment to prevent the aggravation 
of symptoms. In the traditional group, adverse events are 
challenging handling appropriately due to insufficient 
professional knowledge in family members of patients, 
which may lead to more adverse events.

Determining the survival of enrolled patients is one of 
the primary purposes of our study. Unfortunately, FIC 
showed no significant effects on the survival of patients. For 
most patients with advanced cancer, risk factors of prognosis 
are reported to be age, metastasis and drug susceptibility 
(24-26). However, Trautmann et al. found that colon cancer 
care with evidence-based quality standards has positive 
effects on patient outcomes (27). There were 5 patients 
dead in a traditional group, and 3 patients died in the FIC 
group, which indicates lower mortality in the FIC group, 
but many patients limited further analysis.

There were several limitations to the present study. The 
first is the number of enrolled patients that were inadequate 
due to the prohibitive cost of IMP implantation. The 
second is that the duration of follow-up is not extensive 
enough, considering the 5-year survival rate is increasing 
nowadays. A more significant number of patients and a 
longer follow-up may allow us to explore further the effects 
of FIC on adverse events and survival rates of patients. 
Besides, the results obtained from a study focusing on 
patients with specific types of cancer may be more helpful 
in guiding the nursing care of refractory cancer-related 
pain. Our study supplies a novel insight into FIC, but more 
studies are still to be performed in the future.

In conclusion, the implantation of IMP is an effective 
therapy for refractory cancer-related pain, which reliefs the 
pain and induces no serious adverse events. FIC, as a novel 

attempt in nursing care, further enhances the effects of IMP 
on refractory cancer-related pain and improves the physical 
and psychological status of patients. Moreover, it reduces 
the incidence of mild adverse events induced by morphine 
to some degree. The effects of FIC on the survival of 
patients are still to be explored further.
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