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Abstract

Background: Intrathecal infusion therapy, internationally recognized as the best treatment for intractable pain. However, owing
to the high risk and uncertainty of intraspinal drug trials, clinical trials of intraspina drug administration are strictly controlled,
which may lead to the occurrence of "off-label" intraspinal drug use in current analgesic therapy. Ensuring the analgesic efficacy
and safety of these drugs requires further exploration by pharmacists and clinicians.

Objective: Utilizing a mobile information cancer pain management platform, this study aims to establish a pharmaceutical
manage pathway for patients managing cancer pain at home with an Intrathecal Drug Delivery System (IDDS) and to assess its
clinical effect.

Methods: A retrospective analysis was conducted on 10 cancer patients with an IDDS implanted without pharmaceutical care
(control group) and 10 patients with pharmaceutical care (intervention group). The monitoring period spanned from the first day
of admission to 1 week post-discharge. A comparative analysis was performed on pain control, medication compliance, quality
of life, and the incidence of adverse reactions between the two groups.

Results: The 24h minimum and 24h average pain scores were significantly lower in the intervention group 1 day after surgery
(P<0.05), athough there was no significant improvement in reducing DN4 score, improving pain relief rate, medication
compliance, appetite and quality of life self-score in the intervention group. One week after discharge, the bodily pain (BP)
score in the SF-36 scale of the intervention group significantly increased (P<0.05). One week after discharge, there was no
significant difference in the incidence of adverse reactions between the two groups (?72=3.28, P>0.05).

Conclusions: Implementation of a pharmaceutical care pathway based on a mobile information cancer pain management
platform effectively reduced postoperative pain scores in home cancer patients with IDDS implantation. It also enhances
medication compliance and end-stage quality of life, demonstrating its potentia for widespread application and further
promotion.
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Abstract
Background: Intrathecal infusion therapy, internationally recognized as the best treatment for
intractable pain. However, owing to the high risk and uncertainty of intraspinal drug trials, clinical
trials of intraspinal drug administration are strictly controlled, which may lead to the occurrence of
"off-label" intraspinal drug use in current analgesic therapy. Ensuring the analgesic efficacy and
safety of these drugs requires further exploration by pharmacists and clinicians.

Objective: Utilizing a mobile information cancer pain management platform, this study aims to establish a pharmaceutical manage

pathway for patients managing cancer pain at home with an Intrathecal Drug Delivery System (IDDS) and to assess its clinical effect.

Methods: A retrospective analysis was conducted on 10 cancer patients with an IDDS implanted without pharmaceutical care
(control group) and 10 patients with pharmaceutical care (intervention group). The monitoring period spanned from the first day of
admission to 1 week post-discharge. A comparative analysis was performed on pain control, medication compliance, quality of life,

and the incidence of adverse reactions between the two groups.

Results: The 24h minimum and 24h average pain scores were significantly lower in the intervention group 1 day after surgery
(P<0.05), although there was no significant improvement in reducing DN4 score, improving pain relief rate, medication compliance,
appetite and quality of life self-score in the intervention group. One week after discharge, the bodily pain (BP) score in the SF-36
scale of the intervention group significantly increased (P<0.05). One week after discharge, there was no significant difference in the

incidence of adverse reactions between the two groups (x*=3.28, P>0.05).

Conclusions: Implementation of a pharmaceutical care pathway based on a mobile information cancer pain management platform
effectively reduced postoperative pain scores in home cancer patients with IDDS implantation. It also enhances medication

compliance and end-stage quality of life, demonstrating its potential for widespread application and further promotion.

Keywords: IDDS; Cancer pain; Pharmaceutical care; Effect evaluation

Introduction

Cancer has become a leading cause of death in China, and represents a major public health
challenge. It represents a serious threat to population health and underscoring the urgency of
effective interventions [1-3].

Pain is characterized as an unpleasant subjective sensation and emotional experience associated
with actual or potential tissue damage. Since the American Pain Society designated pain as the fifth
vital sign in 1985, the importance of pain management in clinical practice has been further
emphasized. [4]. A meta-analysis highlights the persistently high incidence of pain in cancer patients
globally: over one-third of patients undergoing curative treatment, more than half receiving anti-
cancer treatment, and two-thirds with advanced cancer report experiencing pain, with a significant

portion facing moderate to severe pain [5]. Approximately 30-50% of cancer patients experience
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pain, with this proportion rising to 60—70% in advanced cancer cases [6, 7]. 40% of patients with
cancer continue to experience inadequate pain control uncontrolled cancer pain profoundly affects
patient's daily life, work ability, and mental well-being [8].

The Intrathecal Drug Delivery system (IDDS) is a new drug infusion mode, in which analgesic
drugs such as morphine are injected directly into the spinal cord near the site of pain [9]. Compared
to conventional medical management, intrathecal analgesia can significantly reduce systemic opioid
consumption. It requires lower drug dosages, offers better efficacy and safety, and decreases medical
utilization and costs, making it an innovative treatment option for patients with cancer pain [10-12].
However, there has been a lack of attention on how to properly monitor patients using an IDDS to
improve its effectiveness and ensure safety during use. It is worth further exploration by clinical
pharmacists and clinicians to ensure the analgesic efficacy and medication safety of patients.

Contemporary cancer pain management has evolved into a chronic disease management model
[13] with home analgesia emerging as an effective strategy. The structured home care system
empowers patients to receive appropriate pain treatment within their comfort at home. Coordination
should be optimized among doctors, nurses, pharmacists, and patients in home-care settings. Despite
an increasing focus on cancer pain treatment, there is a notable absence of researches on standardized
pharmaceutical care for the management of cancer pain at home in IDDS. Therefore, this manuscript
established and refined the pharmaceutical care pathway for managing cancer pain at home with an
IDDS through a retrospective controlled study, aiming to promote the standardized clinical
application of the IDDS in cancer pain management and improve the pain treatment status of home

cancer pain patients.

Methods

Subjects

This study was performed in accordance with the Declaration of Helsinki (revised in 2013). The
study protocol was approved by the Ethics Committee of the Second Affiliated Hospital of
Chongqging Medical University (reference no. 30 of 2024). All patients and/or family members in the
intervention group voluntarily participated in the study and signed the informed consent forms.

Cancer pain patients with an IDDS implanted in the Pain Department of the Second Affiliated
Hospital of Chongging Medical University from June 2021 to November 2022 were selected for the
study.

Inclusion criteria:

Patients aged 16 to 80 years with confirmed advanced cancer pain.

https://preprints.jmir.org/preprint/65706 [unpublished, non-peer-reviewed preprint]
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Implantation of IDDS (including fully and semi-implantable devices).

Good compliance and willingness to cooperate with the researcher.

Normal comprehension ability, able to read or understand various scales.

Patients or family members skilled in using mobile phones and WeChat for communication.

No history of drug abuse.

Exclusion criteria:

History of related mental illness, abnormal consciousness, cognitive impairment, and inability to
express pain normally

Unwillingness to cooperate with the study.

Suspected or true history of drug abuse.

Based on the implementation of standardized pharmaceutical care pathways, patients admitted
between June 2021 and November 2021 were assigned to the control group, and patients admitted
between December 2021 and November 2022 were assigned to the intervention group. A total of 10
patients were included in each group. The mean age of the control group and intervention group were
61.7£11.36 years and 62.4+12.98 years, respectively. The mean total hospitalization costs were
49,657.66+49,644.87 yuan and 41,788.13+£38,238.71 yuan, respectively. There were no significant
differences in age or total hospitalization costs between the two groups (P>0.05) (Table 1).
Pharmaceutical care pathway establishment for patients with home cancer pain implanted with
IDDS

A multidisciplinary team (MDT) was established in collaboration with senior pharmaceutical
experts, clinical pharmacists specializing in pain management, pain physicians, and nursing staff to
provide pharmaceutical care for patients from admission to discharge. The specific implementation
paths for pharmaceutical care are presented in Table 2.

Implementation stage of pharmaceutical care pathway for patients with cancer pain at home
with IDDS

A mobile information cancer pain management service platform was introduced to the patients in
the intervention group. The platform was employed to control patients' pain in a timely, safe, and
effective manner, while also strengthening the interaction between medical staff and patients. The
pharmaceutical care pathway was optimized as follows:

Preoperative preparation using the intelligent mobile app includes: 1) Clinical pharmacists
establish basic information for patients on the mobile information terminal of the cancer pain
management service platform (Figure 1); 2) Input ID card information; 3) Sign informed consent for

the use of narcotic drugs (Figure 2); 4) Conducting a comprehensive pain assessment of patients,
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recording the evaluation results in real time, the app facilitates medical staff to check the changes in
patients' pain scores at any time (Figure 3); 5) Assessment of the patient's liver and kidney function
and other laboratory test results (Figure 4); 6) Discuss with the physician about the proposed
intrathecal analgesic drug treatment plan; 7) Selection of drugs and determining the dosage.

The analgesic pump was connected to the gateway of the cancer pain management platform,
allowing data to be transmitted back to the mobile information terminal in real time (Figure 5).
Physicians/pharmacists can monitor the operation of an analgesia pump and patient-controlled
analgesia in real time through a mobile information terminal and intervene promptly when problems
are detected.

Effect evaluation phase

Differences in the following indicators at the corresponding time points between the two groups
were compared.
Observing Indicators

(1) Brief Pain Inventory (BPI) Score: Patients selected a point value from 0 to 10, with 0
representing no pain and 10 representing the most intense pain. Higher scores indicate more severe
pain. The pain relief rates ranged from 0% (no relief) to 100% (complete relief), with higher
percentages indicating better pain control. Pain assessments were conducted one day after surgery
and one week after discharge, and the BPI scores were recorded.

(2) Douleur Neuropathique 4 Questions (DN4) score: Patients with cancer often experience
Neuropathic Pain (NP). The DN4 scale is a routine screening tool for NP, with a maximum score of
10. A score of 4 or higher strongly suggests NP, whereas a score below 4 makes it unlikely. NP
screening was performed one week after discharge, and DN4 scores were calculated.

(3) Medication compliance: Medication compliance was assessed using the Morisky Medication
Adherence Scale (MMAS-8). Pharmacists analyzed the scores, categorizing them as poor compliance
(score <6), medium compliance (score 6-7), and good compliance (score 8). The assessment was
conducted one week after discharge, and the MMAS-8 results were recorded.

(4) Quality of life (QOL) score: The QOL survey was conducted one day after the operation, with
the results from QOL-BREF recorded. One week after discharge, patient scores on the MOS 36-Item
Short-Form Health Survey (SF-36) were calculated. In both surveys, Higher scores indicate a better
health status.

(5) Incidence of adverse reactions to analgesics: The occurrence of adverse reactions related to
analgesics, such as constipation, nausea and vomiting, urinary retention, pruritus, dizziness,

headache, and respiratory depression, was recorded from the first day of admission to the first week
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after discharge. The overall incidence of adverse reactions was calculated.
Statistical analysis

Statistical analyses were performed using SPSS version 27.0. The count data were analyzed
directly. T-tests were used to compare intergroup BPI, DN4, QOL-BREF, and SF-36 scores, with
measurement data expressed as mean * standard deviation (x + s). The Chi-square test was used to
compare the quality of appetite and incidence of adverse reactions to analgesics between groups.

Statistical significance was set at P <0.05.
Results

Comparison of pain control before and after implementation of pharmaceutical

care pathway

Brief Pain Inventory (BPI) Score

One day after surgery, the average 24 h maximum pain scores of the control and intervention group
were 4.90+2.42 and 2.80+1.40, respectively (P>0.05). The mean values of the 24 h minimum pain
scores were 2.90+1.53 and 1.20£0.79, respectively (P<0.05). 24 h average pain scores were
3.90+1.88 and 2.00+0.91, respectively (P<0.05). The mean present pain scores were 2.90+1.52 and
1.70+1.57, respectively (P>0.05). The mean 24 h pain relief rates (%) were 47.00+19.47 and
66.00+£22.71, respectively (P>0.05).

As indicated above, there was no significant difference in the 24 h maximum pain score, present
pain score and 24 h pain relief rate (%) between the two groups. However, the 24 h minimum pain
score and 24 h average pain score in the intervention group one day after surgery were significantly
lower than those in the control group, with a statistically significant difference, as shown in Table 3.
Douleur Neuropathique 4 Questions Naire (DN4) Score

One week after discharge, the mean DN4 scores were 0.80+0.79 for the control group and
0.60+0.97 for the intervention group, respectively (P>0.05). However, the mean DN4 score of
patients in the intervention group at one week after discharge was lower than that of the control
group, suggesting a downward trend in DN4 scores after pharmaceutical care intervention, as shown

in Table 4.

Comparison of medication compliance before and after implementation of

pharmaceutical care pathway

Four and seven patients in the control and intervention groups, respectively, had good/moderate
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compliance one week after discharge. Six and three patients had poor compliance, with compliance
rates of 40% and 70%, respectively. Compared to the control group, the medication compliance of

patients in the intervention group improved by 30%, as shown in Table 5.

Comparison of quality of life before and after the implementation of

pharmaceutical care pathway

QOL-BREF Score

Given that most patients remain in bed one day after surgery, investigating differences in physical
health, psychological status, social relations, and the surrounding environment between the two
groups at this time holds little significance. However, similar to pain, appetite loss is a common
primary complaint among cancer patients and significantly impacts their quality of life. Therefore,
only two items in the QOL-BREF score--appetite and total patient score--were compared one day
after surgery.

One day after surgery, there were 6 cases of very poor appetite in the control while 2 cases in the
intervention groups; There were 3 and 5 cases of poor appetite, 0 and 1 case of moderate appetite,
and 1 and 2 cases of good appetite, respectively. Although the appetite and the self-score of patients'
quality of life in the intervention group showed a trend of improvement one day after surgery, these
differences were not statistically significant (P>0.05), as shown in Table 6.

SF-36 Score

One week after discharge, the Physical Functioning (PF) of control group and intervention group
was 32.50+29.65 and 57.50+29.18, respectively, P>0.05; Role Physical (RP) was 5.00+10.54 and
10.00£12.91, respectively, P>0.05; Bodily Pain (BP) was 37.75+12.43 and 57.75£10.62,
respectively, P<0.05; General Health (GH) was 29.50+8.32 and 32.00+6.75, respectively, P>0.05.
Vitality (VT) was 52.50+12.53 and 61.00+9.07, respectively (P>0.05). Social Functioning (SF)
scores were 36.25+19.94 and 43.75+18.87, respectively (P>0.05). Role Emotional (RE) was
26.66+40.98 and 50.00+47.79, respectively, P>0.05; Mental Health (MH) was 56.40+19.82 and
69.60+11.35, respectively, P>0.05.

The BP score in the intervention group was higher than that in the control group, and the higher the
score, the less the influence of pain on life. Therefore, the degree of pain in the intervention group
was less than that in the control group, and the difference was statistically significant. Moreover, the
intervention group exhibited improvements in the mean scores of PF, RP, GH, VT, SF, RE, and MH,
reflecting an increasing trend in patients' quality of life. However, these differences were not

significant (Table 7).
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Comparison of the incidence of adverse reactions before and after

implementation of pharmaceutical care pathway

The number and percentage of constipation in the control group and the intervention group were 6
(60%) and 2 (20%). For nausea and vomiting , the numbers were 7 (70%) and 4 (40%) ; for urinary
retention,1 (10%) in both groups; for dizziness, 1 (10%) and 2 (20%); and for headache, 0 (0%) and
1 (10%), respectively. There were no statistically significant differences (x°=3.28, P>0.05), as shown

in Table 8.

Discussion

Pain is the most common complaint among patients with cancer [14] and it is often the most
distressing and unbearable aspect of their suffering [15, 16]. Prolonged, unrelieved pain can lead to
pathological remodeling of the central nervous system, making pain increasingly difficult to control.
The inadequate and ineffective management of cancer pain can significantly compromise patients'
quality of life and even impact their overall survival [17, 18]. Managing patients with implanted
IDDS presents a higher level of complexity and risk compared to the average pain patient. To
address this challenge, standardized pharmaceutical care pathways need to be established. For
example, a recent study explored the implementation of a clinical care pathway that resulted in
benefits for cancer patients with reduced pain intensity and hospital stay[19]. However, while
clinical care pathways are advantageous for patients, nurses may lack sufficient knowledge regarding
drug therapy and the prevention and treatment of adverse reactions. On the other hand, clinical
pharmacists possess a higher level of expertise in managing drug treatments. This suggests that
implementing a pharmaceutical care pathway may be more beneficial, which is why we conducted
this study.

Our goal was to establish a cancer pain management model that combines the expertise of
physicians and pharmacists. Various studies have demonstrated that the use of electronic health
services can enhance the management of chronic pain in adults[20, 21]. A recent study showed that
the application of digital health technology has been successful in reducing pain scores and
improving the quality of life in patients with breast cancer [22]. These findings suggest that digital
health systems may be effective devices for continuously monitoring the physical and mental status
of cancer patients. Therefore, we introduced a mobile information cancer pain management service
platform, building upon the foundation of traditional pharmaceutical care.

This study comprehensively evaluated 20 home cancer pain patients with IDDS, focusing on pain
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control, medication compliance, quality of life, and incidence of adverse reactions to analgesics.
Compared with the control group, the minimum pain score at 24 h and the average pain score at 24 h
in the intervention group were significantly decreased at day 1 post-operation, which represent the
positive impact of incorporating clinical pharmacists into the treatment teams. Pharmacists conducted
comprehensive pain assessments using the mobile information cancer pain management platform,
actively participated in clinical rounds, and collaboratively developed intrathecal analgesia programs
with physicians. Real-time monitoring of the analgesia pump and patient-controlled analgesia via a
mobile app optimized the traditional pharmaceutical care approach, resulting in more timely and
effective postoperative pain control. The current pain scores of the intervention group one day after
surgery and 1 week after discharge were lower than those of the control group, the 24h pain relief
rate exhibited an increasing trend, but lacked statistical significant differences in the results.

Pain can be categorized into nociceptive pain and neuropathologic pain according to its
pathophysiology. Cancer pain typically involves a mix of both types, and the foundation of its
management relies in non-opioid, opioid, and adjuvant drug treatment [23]. The complex of cancer
pain presents significant challenges for its effective treatment [24, 25]. Reducing neuropathic pain in
patients is also a key aspect for clinical pharmacists to implement pharmaceutical care as effectively
as possible. In this study, the DN4 scores of patients in the intervention group were generally lower
than those in the control group one week after discharge, suggesting better control of neuropathic
pain following comprehensive pharmaceutical care intervention. The lack of statistically significant
differences in the DN4 scores between the two groups may be attributed to the small sample size.

Chinese cancer patients experiencing pain often exhibit reluctance to use opioids due to concerns
about potential addiction [26] and traditional beliefs related to "pain tolerance" [27, 28], leading to
suboptimal drug compliance, thereby impacting clinical efficacy. Previous studies have shown that
educating patients about cancer pain can improve their cognition, help them improve medication
compliance, and thus, better control pain [29, 30], as also shown in our study.

Patients experiencing cancer pain often face additional symptoms such as fatigue, lethargy, and
loss of appetite, which are most common non-pain symptoms in patients with terminal cancer [31].
These symptoms can greatly impact the quality of life of cancer patients[32]. In the current study,
self-reported appetite and quality of life scores in the intervention group were higher than those in the
control group one day after surgery. This indicates that monitoring through pharmacists may have a
positive impact on improving patients’ quality of life.

Quality of life assessment has been widely employed in cancer research in the medical field [33-

35]. Previous studies have shown a significant negative correlation between pain and all areas of

https://preprints.jmir.org/preprint/65706 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Jueta

quality of life, and severe pain significantly affects patients' quality of life[36, 37]. While the PF, RP,
GH, VT, SF, RE, and MH scores in the intervention group did not show significant improvement, this
may be due to the excessive physical exertion experienced by end-stage cancer patients as a result of
tumor invasion, distant metastasis, radiotherapy, chemotherapy, and surgery, resulting in poor
physical condition. Although pain relief was achieved, but other bodily functions did not show
significant restoration. Due to the small sample size, we were unable to further exclude these factors
for analysis. This also indicates that when clinical pharmacists are monitoring patients, they should
pay greater attention to the patient's psychological changes, provide palliative care, and focus on
improving RE and MH scores.

In addition to pain control, addressing and preventing adverse reactions to analgesics are crucial
aspects of cancer pain management. The primary complications associated with intrathecal analgesia
are adverse reactions to opioids [38, 39]. Research has consistently identified constipation, nausea
and vomiting as the most common adverse reactions to opioids in patients with chronic cancer pain
[40, 41]. Notably, the dose required to produce these side effects is often lower than the dose needed
for effective pain relief. Constipation, in particular, is a challenging adverse reaction during opioid
therapy [42], as its alleviation is often slow, once it occurs [43]. This can hinder analgesic treatment
and reduce quality of life. A study by Ishihara et al. showed that preventive interventions provided by
pharmacists can significantly reduce opioid-induced constipation and vomiting [44]. Numerous
studies have underscored the crucial role of pharmacists in providing comprehensive education to
patients regarding early prevention and treatment [45, 46]. In our study, the incidence of
constipation, nausea, and vomiting and the total number of adverse reactions in the intervention
group were lower than those in the control group after one week of discharge. This suggests that
pharmaceutical care interventions may have a positive effect in reducing the incidence of adverse
reactions to analgesics.

Study limitations and suggestions for future research

Due to the high cost of a fully implantable IDDS, fewer patients can afford it in some countries.
However, semi-implantable IDDS also has problems, such as high risk of infection and difficult post-
implantation management. Currently, this technology is only available in a limited number of top-tier
teaching hospitals in the country and has not been widely adopted nationwide. The scope of this
study was confined to a single hospital, and due to the limitations of manpower and research time,
only a small number of cases were included. It is expected that more case will be collected in the

future.
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Conclusion

Through the implementation of a pharmaceutical care pathway based on the mobile information
cancer pain management platform, a notable reduction in the postoperative pain score was achieved
for cancer pain patients at home with implanted IDDS. Additionally, improvements in medication
compliance, somatic pain scores in the SF-36 assessment, and overall quality of life of the patients
were observed. To sum up, the establishment of a multidisciplinary diagnosis and treatment platform
that integrates pharmaceutical care, clinical diagnosis and treatment, and extended care, with a focus
on patients experiencing cancer pain at home with IDDS implants, and the utilization of remote
information management for evaluation and monitoring represent an innovative management and
service model. This model ensures safe, sustained, and effective analgesia in patients with advanced

cancer pain. This approach is deemed worthy of clinical promotion and widespread application.
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Tables

Table 1. Comparison of basic demographic data of research objects

Project control group Intervention group P

value
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N 10 10

Gender (Male) 5 5

Ethnic group (Han) 10 10

Age (years) 61.7+11.36 62.4+12.98 0.92
Marital status (Married) 10 9

Medical insurance category

Medical insurance for urban and rural 5 5

residents

Medical insurance for urban workers 5 5

Total hospital expenses (Yuan) 49657.66+49644.87  41788.13+38238.71  0.70

Educational level
Primary/Junior High School

High school/technical secondary 2

school

College/Undergraduate 2 1
Occupation

freelancer 6 1
Retired personnel 2 2
Peasant 1 1
Civil servant 1 0
Worker 0 3
Service industry 0 2
Pupil 0 1

Types of cancer

Lung cancer

Breast cancer

Liver cancer

Thoracic vertebral carcinoma
Cervical carcinoma
Pancreatic cancer

Rectal cancer

Brain cancer

Sigmoid colon cancer
Bladder cancer

Anaplastic large cell tumor
Gastric cancer

O O OO R R ERLPRNRRRLRRBRE
_ R R, RO 0 ONOOCOO KM

Thyroid cancer
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Table 2. Implementation path of pharmaceutical care for cancer pain patients with IDDS implantation at home

Time pharmacist work Implementation ~ implementation Monitoring
content’ way method project

Day 1 of Comprehensive pain ~ Bedside The pharmacist Daily monitoring

admission assessment consultation assists the physician of pain (location,
in formulating the  nature, intensity,
initial treatment pain or not),
plan. temperature,

1 day before  Preoperative Bedside Physicians and blood pressure

surgery preparation consultation pharmacists jointly  changes; Pay
develop intrathecal daily attention to
analgesia program.  the change of

1 day after Pain assessment Inform patients of Pain assessment inspection

surgery (BPI); Conduct QOL- the timing and results were indicators:

2 days after

surgery

3 days after

surgery

Discharge

date®

Discharged
for 1 day

BREF investigation;
The clinical
manifestations and
management
measures of
insufficient/excessive
analgesia; Eating

healthy guidance.
Monitoring the

operation of analgesic
pump; The number of
compressions, ADRs
of intrathecal
analgesics and
treatment measures in
the first 24 h were

recorded.
PCA analgesic

efficacy evaluation,
timely adjustment of

analgesic program.

Discharge medication
education, diet health

guidance.
Interaction with

patients at a fixed
time, to answer
questions encountered
by patients, to
understand whether
patients have anxiety
and depression,

targeted comfort and

https://preprints.jmir.org/preprint/65706

precautions for
pressing Patient
Controlled
Analgesia (PCA)
button during
pharmacy rounds;

WeChat push.

Pharmaceutical
rounds, teaching
patients/family
members to
record pain logs;

WeChat push.

Pharmaceutical

rounds

Bedside guide

Follow-up of
patients by
phone/WeChat

recorded; Health

education.

Record pain
assessment results;

Health education.

Record the results
of pain assessment
and communicate
with the physician
after the pharmacist
inquiries about the
patient's pain

control.
Health education

Answer questions

online

Patients were
observed daily for
ADR after
medication. The
incision was
observed for
bleeding, fluid
seepage, redness
and swelling after

operation.

Ju et al
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counseling.
Discharged 1 Fixed time? to remind  Follow-up of Answer questions
week* patients to expect the  patients by online

next time to replace phone/WeChat
the analgesic pump

cartridge; Interact

with patients to

answer questions;

Pain assessment (BPI,

DN4); Medication

compliance and SF-36

were investigated.
'In addition to the time points mentioned in the table above, clinical pharmacists of pain specialty routinely provide pharmaceutical care for patients

from the first day of admission to the first week of discharge.

2 Fixed time: 09:00-12:00; 14:00-18:00, interaction time >15min.

* On the day of discharge, the patient will be issued with a notice on the use of an intravaginal pump outside the hospital; it is forbidden to adjust the
dosage by oneself, draw the liquid medicine for use, and change the medicine regularly.

* One week after discharge, clinical pharmacists in the pain department will push the contents of the SF-36 survey summary form to the patients/family
members on WeChat in advance, make a phone appointment for the survey, explain the usage of the scale to the patients/family members through a
WeChat video call, and carry out the survey. Clinical pharmacists will fill in the scale according to the answers of the patients/family members on the

spot and collect the occurrence of adverse reactions in patients receiving analgesic drugs.
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Table 3. Comparison of BPI scores 1 day after surgery and 1 week after discharge between the two groups (n=20)

Control group Intervention group P value
Project 1 day after Discharged 1 1 day after Discharged 1 1 day after Discharge
surgery week surgery week surgery d 1 week
24hmost  4.90+2.42 3.30+1.16 2.80+1.40 3.60+1.71 0.29 0.65
intense
pain score
24h 2.90+1.53 2.20+1.14 1.20+0.79 1.70+1.34 0.01 0.38
minimum
pain score
24h 3.90+1.88 2.70+1.21 2.00+0.91 2.65+1.33 0.01 0.93
average
pain score
Present 2.90+1.52 2.30+1.25 1.70+1.57 1.80+1.32 0.10 0.40
pain score
24hpain  47.00+19.47 40.00+23.09 66.00+22.71 55.00+26.77 0.06 0.20

relief rate
(%)

https://preprints.jmir.org/preprint/65706
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Table 4. Comparison of DN4 scores 1 week after discharge between the two groups (n=20)

Project Control group Intervention group P value

DN4 score 0.80+0.79 0.60+0.97 0.62

https://preprints.jmir.org/preprint/65706 [unpublished, non-peer-reviewed preprint]
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Table 5. Comparison of medication compliance 1 week after discharge between the two groups [Jn=20)

Group Good/medium Poor compliance Total Complian
compliance ce  rate
(%)
Control group 4 10 40
Intervention 7 10 70
group
Total 11 9 20 55

https://preprints.jmir.org/preprint/65706
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Ju et al

Table 6. Comparison of QOL-BREEF self- assessment results 1 day after surgery between the two groups (n=20)

Project Group

Appetite Very bad
Poor
Neither good nor

bad

Good

Total
Patient Quality of Life

self-score (100 points)

Number and percentage of cases

2

Control group Intervention group x
601600 2[]200

30300 50500

ofjo[ 10100

10100 22000

10 10 3.83
56.70+13.52 70.90+14.77

P value

0.28
0.38

https://preprints.jmir.org/preprint/65706
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Table 7. Comparison of SF-36 quality of life scores 1 week after discharge between the two groups (n=20)

Project Control group Intervention group P value
PF 32.50+29.65 57.50+29.18 0.074
RP 5.00+10.54 10.00+12.91 0.355
BP 37.75+12.43 57.75+10.62 0.001
GH 29.50+8.32 32.00+6.75 0.470
VT 52.50+12.53 61.00+9.07 0.099
SF 36.25+19.94 43.75+£18.87 0.399
RE 26.66+40.98 50.00+47.79 0.256
MH 56.40+19.82 69.60+11.35 0.084

https://preprints.jmir.org/preprint/65706 [unpublished, non-peer-reviewed preprint]
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Table 8. Comparison of the incidence of analgesic adverse reactions 1 week after discharge between the two groups (n=20)

Number and percentage of adverse drug

Project reactions X2 P value
Control group Intervention group

Constipation 6[]60[] 2[]200]

Nausea and 70700 41140(]

vomiting

Urinary 10100 10100

retention

Giddy 10100 2[7200]

Headache ofjogd 10100

Total 15 10 3.28 0.51

https://preprints.jmir.org/preprint/65706 [unpublished, non-peer-reviewed preprint]
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Figures

Figure 1. Basic patient information entry

* ID number

————————————————————————————————————————————————————

____________________________________________________

* Name

* Gender (OMale OFemale

* Age Years old
* Height cm
* Weight kg
Education levelO) Primary school and below () High
(O Junior High School School
Junior (7) (O) PhD/master
College Undergraduate
* Diagnosis @

Allergy history(O Penicillin () Cephalosporin

(ONone() Other

Figure 2. Informed consent for the use of narcotic drugs and psychotropic substances
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Informed consent for the use of narcotic drugs and
Class I psychotropic drugs

1.Narcotic and psychotropic drugs are only used by
patients when they are needed for disease. Any other use
or illegal possession of drugs may lead to your violation of
criminal laws or other laws and regulations, and you must
bear the corresponding legal responsibility.

2. In case of violation of relevant regulations, the patient
or the agent shall bear the corresponding legal responsibility.

3. Patients take the initiative to accept the supervision of
medical staff, and record the name and dosage of drugs
in the system in a timely and truthful manner according to
the doctor's advice. If the record does not conform to the
doctor's advice, it may affect the correct prescription of the
doctor, thus affecting the treatment effect.

4.1f there is any adverse reaction during the treatment,
please contact the medical staff in time for timely treatment.

I have read the above contents in detail and agree to
perform the corresponding obligations while enjoying the
above rights.

Patient (family member) signature:
Signature Date:

Doctor's signature:

Signature Date:

Patient (family member) signature: (2 Re-sign

Figure 3. App-based comprehensive pain assessment
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|
| 40

Pain degree (NRS score)

Resting pain

Active pain

|
41 |
/

The most painful in the past 24h

The most painful duration

S5min  10min 30min  1h Other

Appetite

1 2 3 4 5

Extremely verybad Poor ~ OK  Normal
poor

Spirit

1 2 3 4 5
Extremel
poor Y Verybad Poor OK  Normal

Sleep

1 2 3 4 5

Extremely
poor Verybad Poor OK Normal

Breakout pain (daily frequency)

None <3 >3,<5 >5<10 >10
Accompanying symptom
Difficulty

Nausea Vomiting Dizziness Sleepiness urinating

Abdominal

Constipation jistension Special circumstances

Figure 4. App-based assessment of liver and kidney function in patients
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& =
First record Courserecord Medical record Doctor's
Y Gallery advice
&

»

1. Total bilirubin (umol/L)(reference range: 1.71-17.1)

<34 34~ 51 >51

2. Albumin (g/L)(reference range: 35~55)

>35 28~35 <28

3. Prolonged prothrombin time (seconds)

<4 4~6 =6

4. Hepatic encephalopathy (stage)

MNone 1~2 I~ 4
5, Ascites
None Mild P &g Initiating a
consultation

Liver function: no index is entered..

Creatinine value: - umol/L
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Figure 5. Schematic diagram of analgesic pump connecting gateway of cancer pain management platform

ﬂ‘/
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Figures
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Basic patient information entry.

* ID number

* Name

* Gender (_Male (OFemale

* Age Years old

* Height cm

* Weight kg

Education level() Primary school and below(_) High
() Junior High School School

Junior PhD/master
GC““EEEDUndﬂngm

* Diagnosis @

Allergy history () Penicillin () Cephalosporin

(ONone(_) Other

Ju et al
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Informed consent for the use of narcotic drugs and psychotropic substances.

Informed consent for the use of narcotic drugs and
Class [ psychotropic drugs

1.Marcotic and psychotropic drugs are only used by
patients when they are needed for disease, Any other use
or illegal possession of drugs may lead to your violation of
criminal laws or other laws and regulations, and you must
bezar the corresponding begal responsibility.

2. In case of violation of relevant regulations, the patient
or the agent shall bear the corresponding legal responsibdlity,

3. Patients take the initiative to accept the supervision of
medical staff, and record the name and dosage of drugs
in the system in a timely and truthiful manner according to
the doctor's advice. If the record does not conform to the
doctor's advice, it may affect the correct prescription of the
doctor, thus affecting the treatment effect.

4.If there is any adverse reaction during the treatment,
please contact the medical staff in time for timely treatment.

I have read the above contents in detail and agree to
perform the corresponding obligations while enjoying the
above rights.

Patient (family member) signature:
signature Date:

Doctor's signature:
Signature Date:

Patient (family member) signature: QHE-SIQH

https://preprints.jmir.org/preprint/65706 [unpublished, non-peer-reviewed preprint]
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App-based comprehensive pain assessment.

The most painful duration

Smin  10min  30min  1h Other

Appetite

Pain degree (NRS score)

] 4 Marmal

E
Resting pain Xremely verybad  Poor
Breakout pain (daily frequency)

Mone <3 =325 »5=<10 =10

Accompanying symptom

Mausea Vomiting Dizziness Sleepiness uriniﬂg

The most painful in the past 24h Ahdominal

! Constipation ;encion Special circumstances

https://preprints.,jmir.org/preprint/65706 [unpublished, non-peer-reviewed preprint]
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App-based assessment of liver and kidney function in patients.

Flrstm:uard Course record Medical record Doctor's =
S Gallery advice

1. Total bilirubin (umol/L)reference range: 1.71-17.1)

<34 34~ 51 > 51
2. Albumin (g/L)(reference range: 35~55)

> 39 28 ~ 35 <28

3. Prolonged prothrombin time (seconds)

< 4 4~ b > &
4. Hepatic encephalopathy (stage)
MNone 1~2 3~ 4
5. Ascites
None Mild P &gs Initiating a
consultation

Liver function: no index is entered..

Creatinine value: — umol/L
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Schematic diagram of analgesic pump connecting gateway of cancer pain management platform.
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.-i'-.r,

https://preprints.jmir.org/preprint/65706 [unpublished, non-peer-reviewed preprint]


http://www.tcpdf.org

	Table of Contents
	Original Manuscript
	Supplementary Files
	Figures
	Figure 1
	Figure 2
	Figure 3
	Figure 4
	Figure 5



