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Abstract 

Introduction Lung cancer is the most common cancer in China, with the highest mortality rate. Surgery is the pri-
mary treatment for early lung cancer. However, patients with lung cancer have a heavy burden of symptoms 
within 3 months after surgery, which seriously affects their quality of life (QOL). The symptom management model 
based on the patient-reported outcome (PRO) is considered the best caregiving model. The clinical evidence 
about the symptom management of lung cancer within 3 months after the operation is very limited. Herein, we pro-
pose a randomized controlled trial to evaluate the PRO score-based monitoring and alert system for follow-up on psy-
chological and physiological symptoms of lung cancer patients within 3 months after surgery and further investigate 
the effect of intervention measures based on this PRO score-based system.

Methods and analysis This multicenter, open-label, randomized, parallel superiority trial will be conducted at four 
hospitals in China. A total of 440 lung cancer patients will be recruited in this study, who will be randomly assigned 
to the intervention group or the control group in a ratio of 1:1. Any of the target symptoms reaches the preset thresh-
old (score ≥ 4), the patients will accept the symptom management advices based on the PRO. The patients in the con-
trol group will follow the current standard procedure of symptom management. The symptom management system 
is an electronic management system based on WeChat mini programs. All patients will be evaluated for symptoms 
through the lung cancer module of the MDASI lung cancer-specific scale on the day before surgery, days 1, 3, 5, and 7 
after surgery, and once a week during the 12-week post-discharge period. Simultaneously, the EORTC QLQ-C30 scale 
will be used to evaluate patients’ quality of life at baseline and the fourth and twelfth week after the surgery. The 
mean number of symptom threshold events of the intervention and the control groups were compared by t-test, 
and the changes of PRO were compared by a mixed effect model. The primary endpoint has been set as the 12-week 
post-discharge period.

*Correspondence:
Zhongping Gu
gu-zhong-ping@163.com
Lei Shang
shanglei@fmmu.edu.cn
Full list of author information is available at the end of the article

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s13063-024-07963-8&domain=pdf


Page 2 of 12Liang et al. Trials          (2024) 25:130 

Discussion This study will test the feasibility of the symptom management system based on the mobile social media 
applet in postoperative caregiving and the efficacy of psychiatrist-assisted treatment and provide evidence in manag-
ing the symptoms of patients in the medium and long term.

Trials registration Trials registration number: ChiCTR 2200058876, Registered 18 April 2022

Keywords Lung cancer, Patient-reported outcome, Symptom management, Randomized controlled trial

Background
Lung cancer is the malignant tumor with the highest 
morbidity and mortality worldwide. The incidence of 
lung cancer in China is more than 1/3 of the world’s 
reported cases [1]. With the increase in early lung can-
cer surgery, postoperative management and quality of 
survival have gradually become the focus of caregiving 
[2, 3]. Since the burden of postoperative symptoms and 
the incidence of postoperative complications are over-
whelmingly high within 3 months after lung surgery, 
their quality of life (QOL) can be severely deteriorated 
by severe pain, cough, shortness of breath, fatigue, 
sleep disorders, and other physiological symptoms [4].

In addition to physiological symptoms, almost all 
cancer patients will also experience severe psychologi-
cal disturbance from sorrow and distress. Related lung 
cancer studies have shown that the sadness and distress 
of patients with lung cancer are about 40%. Chinese 
patients are close to this level, and the emotions and 
symptoms are closely related to the quality of life [4–
8]. Studies have shown that lung cancer patients held 
the highest incidence of psychological stress among all 
cancers [5, 9]. The symptoms of fatigue, pain, sadness, 
uneasiness, and distress, separately or corporately, con-
stitute the most common psychological features within 
3 months after the lung operation. Thus, the caregiv-
ing of patients with lung cancer needs to underpin the 
management of physiological symptoms and commit to 
tuning down the extent of distress and sad emotional 
symptoms. Practically, all the symptoms of postopera-
tive lung cancer patients can be considered the param-
eters for further caregiving [10].

With the concept of “patient-centered care,” the patient-
reported outcome (PRO), which is directly reported by 
the patient and details the patient’s health, functional sta-
tus, and treatment experience with the exclusion of the 
interpretation from any other personnel, has been popu-
larized in the caregiving process to abide with the “bio-
logical-psychological-social” medical model (Fig.  1) [11, 
12]. Since the report directly from patients cancels the 
interferences and noises from the ones who are not the 
patients, PRO can mirror the real-time changes and man-
ifestations of the patient’s symptoms, which, on the one 
hand, can more accurately guide the clinicians to choose 
more accurate intervention, on the other hand, can con-
tinuously evolve the treatment methods [13, 14].

Symptom management has been entrenched as the 
cornerstone of medical care. The symptom manage-
ment based on PRO improved patients’ QOL, reached 
patient satisfaction, promoted the corporate decision-
making of caregiver and patient, and benefited the 
clinical prognosis [14]. The previous studies on the 
efficacy of PRO-based symptom management only 
focused on single symptoms or were observational 
research [15–17], which had shown that patients with 
advanced chemotherapy could extend the survival 
time by 5.2 months(P = 0.03) with the PRO-based 
active symptoms monitoring in comparing with tradi-
tional passive monitoring. In addition, a randomized 
controlled study reported that physiological symptom 
monitoring within 1 month after lung cancer surgery 
made the threshold events and incidence of compli-
cations in the intervention group lower than those in 
the control group (0 vs. 2, P = 0.007; 21.5% vs. 40.6%, 

Fig. 1 Process of symptom monitoring, early warning, feedback, and data collection; REDCap, research electronic data capture. CRF, case report 
form
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P  =  0.019, respectively) [18, 19]. However, the study 
did not further address whether monitoring and man-
aging psychological symptoms during the surgery 
could benefit the patients by prolonging survival time 
[20–25].

Although the application of PROs has gradually been 
promoted in the surgical treatment environment, very 
few clinical trials and studies were conducted on post-
operative symptoms of lung cancer, containing physi-
ological and psychological symptoms. Besides, the 
limitations of those previous studies included the fol-
lowing: (1) most were observational researches; (2) all 
of them focused only on managing physiological symp-
toms such as cough, pain, shortness of breath, and lack 
of patients with psychological symptoms such as sad-
ness and distress; (3) all had an insufficient assessment 
on the symptoms; (4) there are even fewer studies on 
the Chinese population, which undermine paradigm 
change in the caregiving of lung cancer patients.

WeChat platform has become China’s leading online 
social network [26], providing real-time online per-
son-to-person and group communication. So, we have 
designed this randomized controlled trial (RCT) to 
improve the effectiveness of postoperative caregiv-
ing for patients with lung cancer-based physiological 
(pain, cough, fatigue, sleep disorders, and shortness 
of breath) and psychological symptoms (sadness and 
distress) through the WeChat application, which can 
carry out the real-time monitoring of the early red-
flag signs from various postoperative symptoms of the 
patients, and conveniently facilitate the clinicians to 
prescribe post-surgical palliative interventions (The 
operating mechanism is shown in Fig.  1). The PRO-
based intervention methods will be used to manage 
patients with moderate and severe target symptoms in 
the intervention group, while current standard nursing 
methods will be used to care the patients in the control 
group. This trial will introduce a novel, safe method-
ology for managing medium and long-term symptoms 
in lung cancer patients. We will use the MD Anderson 
Symptom Inventory for lung cancer (MDASI-LC) [27] 
on the patients within 3 months before and after sur-
gery to record the monitoring of target symptoms as 
well as related effects on the function of lung cancer 
patients. At the same time, the EORTC Core qual-
ity of life questionnaire (EORTC QLQ-C30) [28] was 
attempted to evaluate the quality of life of patients 
with lung cancer within 3 months before and after the 
lung operation. As a result, the aim of this study is to 
compare on the mean number of occurrences of target 
symptoms and survival quality of the trial participants 
who received PRO-based management to those of the 
patients undergoing the routine management.

Methods
Trial design
This multicenter, open-label, randomized, parallel-group, 
superiority trial will be conducted at four tertiary hos-
pitals in two cities of Western China, including Tangdu 
Hospital, Daxing Hospital, the Affiliated Hospital of 
Shaanxi University of Traditional Chinese Medicine, and 
the Second Affiliated Hospital of Xi’an Medical College. 
The total number of lung cancer operations is approxi-
mately 5000 in these four hospitals yearly.

Participants who fulfill eligibility criteria will be ran-
domly assigned with a 1:1 ratio to either a control group 
with current standard management or an intervention 
group with new management methods designed by the 
lung cancer specialist and psychological consultants from 
the four hospitals. This protocol abided by the standard 
protocol for clinical trials [29], and the flow chart of this 
trial is shown in Fig. 2.

Randomization and blinding
The stratified block randomization method will be used 
for this trial. The third-party statisticians will use the sta-
tistical software SAS9.4 PROC PLAN to generate ran-
dom numbers and randomize the participating patients. 
Participants will be stratified by research center, and the 
appropriate segment lengths will be selected. Allocation 
of participants will be concealed using envelopes with 
consecutive numbers. The randomized numbers will be 
segmented, retained, and managed by the third party who 
will not be involved in the data collection. Each center 
assigned its participants according to the estimated num-
ber of participants and the enrollment sequence of each 
participant in that center. The random grouping table 
is pre-implanted into the WeChat applet. It will then be 
allocated to the intervention group or control group with 
a 1:1 ratio. Due to the nature of the intervention, the par-
ticipating patients, specialist cannot be blinded. In order 
to reduce measurement bias, all personnel who assist in 
data collection and data analysts (the third party) will 
be blinded. As a result, unblinding will not occur in this 
trial.

Study population
The recruitment will be conducted by the participating 
clinicians before surgery. Eligible patients should meet all 
inclusion criteria and should not meet any of the exclu-
sion criteria. The inclusion criteria for participating in 
this trial include (1) the age between 18 and 75, (2) an 
imaging study showing that lung cancer is highly suspi-
cious, (3) Eastern Cooperative Oncology Group (ECOG) 
PS 0–2 points [30], (4) normal primary organ function, 
(5) resectability with the estimated survival time beyond 
6 months, (6) voluntariness to join the study with signed 
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informed consent for participating the trial, and (7) com-
pliance and cooperation during the trial.

The exclusion criteria were also settled as follows: 
(1) history of neoadjuvant therapy, (2) suffering from 
other malignant tumors, (3) inability to understand the 
research requirements, (4) existence of concomitant 
diseases or any other conditions that may confuse the 
results of the study or affect the subjects to complete the 
study, (5) history of psychotropic substance, alcoholism, 
or drug abuse, (6) possibility that may damage the subject 
or cause the subject to be unable to meet or perform the 
research requirements.

Sample size calculation
The primary endpoint of this study was the mean number 
of symptom threshold events, which is calculated by aver-
aging the number of target symptom threshold events 
per patient at each time point. The minimum important 
difference (MID) has been defined as the smallest dif-
ference in the scores of the PRO measure that patients 
perceive as beneficial or harmful and would lead the cli-
nician to consider a change in treatment. The literature 
recommended that the minimum difference between the 
two groups should be ≥ 0.3 sd based on the clinical treat-
ment comparison efficacy measured by PRO instruments 
[31]. To meet the MID (0.3 sd) with the PRO instrument 

for mean symptom threshold events, the sample size 
required for each group was 176 when rejecting the null 
hypothesis (difference between the two groups < 0.3 SD). 
A total of 352 samples are required in this study. Accord-
ing to the previous pre-investigation experience, the loss 
rate of follow-up and withdrawal was 20%; 220 patients 
should be the adequate number of participating patients 
for each group (176/0.8). Because this trial is an interven-
tion study, the follow-up time is 3 months after major 
lung operations. The sample size calculation is based on 
the independent sample Student’s t-test, using a two-
tailed test (α = 0.05, 1 − β = 0.8).

Screening period
Before enrolling patients, researchers in each research 
center will receive standard operating procedure (SOP) 
training on research implementation methods and data 
collection. During the screening period, the data on 
participants’ demographics, physical examinations, cur-
rent medical conditions, and history of comorbidities 
will be collected. Thoracic surgeons will mainly conduct 
the screening of participants. The surgeons will select 
patients who underwent surgery in the trial according to 
the inclusion criteria. Then, the clinical research associ-
ate will register all eligible patients for the trial. Patients 
who meet the screening criteria will be given a screening 

Fig. 2 Flow chart of this parallel-group randomized trial
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number. Then, if patients agree to participate in this trial, 
they will be given a subject ID and fill in MDASI-LC 
QLQ-C30 before surgery. Results in the screening period 
will be considered baseline data and will not be required 
to be repeated.

Surgeons who screen patients will be paid to increase 
their enthusiasm for work, and we will also invite as 
many surgeons in other inpatient areas as possible to par-
ticipate in the trial to meet the samples required for the 
study.

Intervention period
The questionnaire and parameters that will be measured 
to assess symptoms and life quality at each visit point 
are shown in Table  1. The participants will answer the 
MDASI-LC (ePRO) questionnaire through a WeChat 
applet within 1 week before surgery, the first, third, fifth, 
and seventh days after surgery, and every week after dis-
charge till the 12th week. Participants can fill in the ePRO 
questionnaire by scanning the two-dimensional code and 
logging into their personal account after receiving the 
reminder message to fill in the WeChat applet. Moreo-
ver, the paper version of QLQ-C30 filled by the same par-
ticipants within 1–2 days before the operation, 4 weeks, 
and 12 weeks after the operation will be submitted to the 
clinicians when the review process is completed. When 
one or more target symptoms (pain, cough, fatigue, sleep 
disorder, shortness of breath, sadness, and distress) occur 
and the score reaches the preset intervention thresh-
old (above moderate, score ≥ 4) [32], the participants in 
intervention group will receive the standardized treat-
ment suggestions in WeChat applet. At the same time, 
the participating specialists (thoracic surgeons) will also 
receive early alerting messages on their mobile phones 
to inform them to contact the patient through WeChat 
or phone within 24 h to provide the patient with man-
agement advices base on ePRO score, including, if not at 
all, consultation, education, drug guidance, and evalu-
ation on the necessity of the trip to emergence, clinic, 
or hospital. In addition to the target symptoms, if the 
participants have other novel symptoms or their ePRO 
exceeds the threshold, standard treatment suggestions 
designed by the lung cancer specialist will emerge on the 
WeChat ePRO interactive interface [33–38]. The psy-
chiatrists focus on the psychological symptoms (sadness 
and distress) of all patients in the intervention group. If 
the score is between 4 and 6 points, guidance to manage 
the psychological symptom will be given to the patients 
by the general specialist, while if the score exceeds 6 
points, the patients will receive a telephone consultation 
with the psychiatrists. The measure used for symptom 
relief in the intervention group will comply with the lat-
est guidelines and follow SOP manuals in all centers. In 

addition, the participating patients are not informed of 
the threshold level. Specialist will not receive warning 
messages from the PRO data of control group patients 
and will not access the patient data in the control group. 
During the trial, each center will provide the participat-
ing patients with on-site monitoring visits, telephone 
monitoring, and online or on-site guidance on managing 
the symptoms. If the patients concern their symptoms, 
they will decide whether to seek medical help based on 
their self-evaluation of their symptoms. The participat-
ing patients will be educated on how to seek medical help 
for severe symptoms through usual channels. All partici-
pants will be provided free long-term medical consulta-
tion via WeChat, which may promote participation and 
compliance.

The adherence to the intervention measures will be 
evaluated at every given time. If the participants fail to 
comply with the intervention measures as required more 
than two times, it will be considered a severe violation of 
the study protocol and removed from the trial. If the par-
ticipants have serious complications after the operation 
and cannot complete the PRO questionnaire with poor 
compliance or deliberately miss the questionnaire filling 
or request to withdraw, they will be stopped from further 
collecting the relevant data.

Control group
The patients in the control group do not receive any spe-
cific guidance on related symptoms except by complet-
ing the same questionnaire as the intervention group. 
The postoperative management of patients follows the 
current standard management in the hospital and after 
discharge. Following discharge, all the participants fol-
low-up at the same time as the intervention group. At 
the same time, we encourage participants to actively seek 
medical help if necessary.

Statistical analysis
The primary and secondary outcomes will be analyzed 
based on the protocol set. To be included in the analy-
ses, a participant must provide MDASI-LC data from 
the baseline and at least two additional time points, 
QLQ-C30 data from the baseline, and at least one 
postoperative time point. All outcomes will also be 
analyzed based on full analysis set. The analysis will be 
carried out on the thoroughly collected data with the 
definition of statistical significance as P ≤ 0.05. Clas-
sification variables will be expressed in frequency or 
proportion and compared between groups with the χ2 
test. Continuous variables will be represented by x ± s 
or M(P25, P75) and compared between groups using 
Student’s test or Wilcoxon rank sum test. The changes 
in PROs in the intervention and control groups will be 
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Table 1 Study plan detailing the procedures

Study period Screening Intervention period
Visit V1 V2 V3 (post-

operation)
V4 V5 V7 V8 V9

Visit day − 1 (± 2 days) Randomiza-
tion/baseline

1  (± 1 day) 3  (± 1 day) 5  (± 1 day) 7 (± 1 day) 14 (± 3 days) 22 (± 3 days)

Screening/
demography
 Written 
informed 
consent

√

 Inclusion/
exclusion 
criteria

√

 Demo-
graphics

√

 Physical 
examina-
tion, height, 
and weight

√

 Medical/
current condi-
tions

√

 ECOG (East-
ern Coopera-
tive Oncology 
Group)

√

 CCI 
(Charlson 
Comorbidity 
Index)

√

Intervention
 Consulta-
tion, educa-
tion, drug 
guidance, 
telephone 
consultation 
with the psy-
chiatrists

√ √ √ √ √ √

 MDASI-LC 
(ePRO)

√ √ √ √ √ √ √

 QLQ-C30 
(paper)

√

 Adverse 
events

√ √ √ √ √ √ √ √

Clinical char-
acteristics
 Surgical 
procedure, 
surgical 
approach, 
extent of sur-
gery, stage, 
postoperative 
length of stay, 
postoperative 
chemother-
apy

√

Study period Intervention period
Visit V10 V11 V12 V13 V14 V15 V16 V17 V18

Study day 29 (± 3 days) 36 (± 3 days) 43 (± 3 days) 50 (± 3 days) 57 (± 3 days) 64 (± 3 days) 71 (± 3 days) 78 (± 3 days) 86 (± 3 days)
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compared using the generalized mixed-effect model. 
Missing data will be processed by multiple interpola-
tions. Subgroup analysis of patients undergoing post-
operative chemotherapy. Sensitivity analysis is mainly 
to compare the data without missing data to the data 
set with multiple imputed data.

Results and measurements
Primary outcomes
The main PRO tools in this study include MDASI-LC 
and EORTC QLQ-C30. MDASI-LC covers 16 lung can-
cer- and treatment-related symptoms as well as six dis-
turbances to everyday life caused by symptoms and can 

Interventions are based on participants’ ePRO scores, and if there is a target symptom score ≥ 4, there will be corresponding treatment

Table 1 (continued)

Screening/
demogra-
phy/baseline
 Written 
informed 
consent

 Inclusion/
exclusion 
criteria

Demograph-
ics

 Physical 
examina-
tion, height, 
and weight

 Medical/
current condi-
tions

 ECOG (East-
ern Coopera-
tive Oncology 
Group)

 CCI 
(Charlson 
Comorbidity 
Index)

Intervention
 Consulta-
tion, educa-
tion, drug 
guidance

√ √ √ √ √ √ √ √ √

 MDASI-LC 
(ePRO)

√ √ √ √ √ √ √ √ √

 QLQ-C30 
(paper)

√ √

 Adverse 
events

√ √ √ √ √ √ √ √ √

Clinical char-
acteristics
 Surgical 
procedure, 
surgical 
approach, 
extent of sur-
gery, stage, 
postoperative 
length of stay, 
postoperative 
chemother-
apy
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be completed in five minutes. All items were scored on 
a scale of 0–10, with 0 as “no symptoms” or “no impact 
on life” and 10 as “the most serious level” or “complete 
impact on life.” Besides, the patients can have 24 h as the 
recall period before filling in MDASI-LC. Comparably, 
EORTC QLQ-C30 lays out 30 items, incorporating five 
functional dimensions, three symptom dimensions, six 
single symptom dimensions, and two total health sta-
tus items. These can be done in 5 to 8 min with a recall 
period of 1 week. EORTC QLQ-C30 scores items 1–27 
by the range of 1–4 points, with 1 as “no symptoms” or 
“no impact on life” and 4 as “the most serious level” or 
“complete impact on life.” Additionally, items 28 and 29 
focus on health status assessment and can be scored by 
1 to 7, with 1 as very poor and 7 as very good. For the 
evaluation, the severity of symptoms and function dete-
rioration increases along the increments of the scores. 
Conversely, the higher the health score, the better the 
quality of life. Both scales have been widely used in Chi-
na’s clinical setting with good reliability and validity [39, 
40]. The main measurement indicators and follow-up 
schedule are shown in Table 1. The primary outcome of 
this study is the mean number of target symptom thresh-
old events with discharge 12 weeks, which include pain, 
cough, fatigue, sleep disorders, shortness of breath, sad-
ness and distress. According to published literature, 
patients with a symptom score of 4–6 can be classified as 
moderate and ≥ 7 as severe [33]. Thus, we presented the 
score of 4 as the threshold for intervention and the tar-
geted symptom score of ≥ 4 as a threshold event in this 
trial. A score of 1 can be given if one of the target symp-
toms is recorded to be ≥ 4 in one follow-up and 3 if three 
target symptoms are graded as ≥ 4.

Secondary outcomes
The secondary outcomes of this study include the 
changes in PROs (symptom severity, daily function, and 
quality of life) and follow-up rates after discharge. The 
trajectory for PROs is defined as the average score of 
symptom severity for seven targeted symptoms and the 
average score of six MDASI-LC daily functional inter-
vention items from baseline to 12 weeks after discharge. 
The trajectory for quality of life comes from the quality 
of life scale (EORTC QLQ-C30), including the measure-
ment results at baseline and the 4th and 12th weeks after 
discharge.

Other data
The specialist workload, the acceptability of the trial 
interventions, and the satisfaction of patients will be 
assessed through surveys and interviews. Experts’ work-
load is mainly determined by the average amount of time 
spent on each patient’s work through interviews, while 

experts assess the number of patients managed within 
a particular time. The acceptability and satisfaction of 
patients are mainly investigated through questionnaires, 
including the convenience and satisfaction of using 
WeChat mini-programs and satisfaction with expert 
postoperative guidance, among others. Demographic and 
clinicopathological features, follow-up information, and 
adverse events of interventions will also be obtained. All 
adverse events will be evaluated and managed by the tho-
racic surgeon.

Patient and public participation statement
Researchers carried out the design, recruitment, and 
implementation of this study. All the participants are pre-
vented from obtaining the research plan and the results 
from the ongoing trial. The participants can obtain the 
final results of this study through our future articles.

Ethics and communication
All recruited patients must sign the written informed 
consent for the trial participation before the trial starts. 
Any subsequent amendments to the protocol will be sub-
mitted for further review and approval. The sub-center 
qualification will be approved and accredited by the hos-
pital-specific ethics committee.

Data collection, management, and quality control
All participants will be recognized only by their subject 
ID. MDASI-LC data will be gathered into digital ques-
tionnaires through the WeChat applet, which will then 
be connected to the REDCap platform [41]. The col-
lected paper questionnaire data will be entered into the 
RedCap platform online by the research assistant of each 
center. The data of this study adopts the REDCap data 
collection and management platform built by Xi’an Jiao-
tong University. All the information of participants will 
be kept strictly confidential and will be accessed only by 
members of the trial team or ethics committee. Data in 
paper files and from WeChat applet will be safely stored 
in online REDCap and inspected by a third party who 
is not involved in this study. All the participants will be 
blinded from obtaining the research plan and the results 
from the ongoing trial. All the participating patients will 
take on the WeChat platform to fill in the MDASI-LC 
questionnaire through an applet designed for this trial. 
To ensure the accuracy of the data, every participant 
receives training on how to use the procedure before for-
mal filling. Participants will usually fill in electronic and 
paper questionnaires by themselves. If participants with-
out smartphones or not using WeChat be addressed, or 
encounter difficulties filling out the electronic question-
naire, they will be assisted by a data collection staff or 
their family members who are familiar with the platform 



Page 9 of 12Liang et al. Trials          (2024) 25:130  

and applet to complete the questionnaire. During hospi-
talization, each patient receives a bedside reminder (one 
day after the operation) and an electronic reminder twice 
daily to fill in the MDASI-LC on the scheduled date. 
After discharge, if the participating patient does not fill 
in the MDASI-LC by 20 o’clock, they will be personally 
reminded through the phone or WeChat call by the pro-
ject management personnel. The paper questionnaires 
of EORTC QLQ-C30 will be filled by the participants, 
while other diagnosis-related information will be manu-
ally collected and filled in paper table by the trial staff; 
then, those data will be entered into RedCap. All data on 
the paper questionnaire will be repeatedly checked by the 
data entry clerk before and after data are input into the 
Redcap. All the data will then be checked by the outcome 
assessors for any errors and missing values before analy-
sis. Each participant in data management and participat-
ing doctors have signed a data confidentiality agreement.

Data monitoring and interim analysis
A data monitoring committee (DMC) will be established 
on a panel of a clinician, a statistician, and the secretary 
of the Tangdu ethics committee. DMC members will reg-
ularly and independently monitor the safety, validity, and 
integrity of the randomized parallel control study once 

every 3 months. DMC will meet twice a year or more if 
needed. No interim analysis will be conducted because 
this trial is low-risk and short-term.

Discussion
This study focused on managing early, medium, and 
long-term postoperative symptoms after lung can-
cer surgery. The potential impacts of the findings from 
this trial possibly include the following: (1) determin-
ing whether the PRO-based physiological and psycho-
logical symptom management is superior to routine 
management and whether it is superior to people who 
only carry out physiological symptom management, (2) 
determining whether active physiological and psycho-
logical symptom management can effectively reduce the 
burden of symptoms and improve the quality of life of 
the patients with major lung surgeries, (3) to establish 
a foundation for future research on whether long-term 
postoperative symptom management (physiological 
and psychological symptoms) can improve the survival 
rate, (4) to investigate whether the postoperative man-
agement of lung cancer patients based on WeChat and 
the intervention of psychiatrists is feasible and accept-
able in the actual clinical practice in China, (5) to open 
a niche for the research on the necessity of psychiatrists 

Fig. 3 a Pop-up window of participant questionnaire filling and standardized symptom management opinions of intervention group (English 
and Chinese versions). b Participant management and interaction window (English and Chinese versions)
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in the management of lung cancer patients’ symptoms. 
The psychological and emotional changes of cancer 
patients may profoundly affect the prognosis and qual-
ity of life of patients. Through the WeChat or phone-
based (Fig. 3) guidance, this study has been anticipated 
to effectively relieve the physiological and psychological 
pressures on patients, facilitate doctor-patient commu-
nication, and provide a new approach for the follow-up 
and guidance of future lung cancer patients in managing 
postoperative symptoms.

This experiment has some limitations. First, the trial 
will be conducted in China’s well-resourced tertiary 
hospitals with the participation of psychiatrists, which 
limits the versatility of hospitals that lack psycholo-
gists. Second, the inclusion and exclusion criteria are 
stringent. For example, patients who do not use smart-
phones may be excluded, resulting in selection bias. 
Third, the participating patients and specialists who 
provide interventions cannot be blinded, leading to 
measurement bias. Fourth, the patients may take more 
than 15 min to complete the questionnaire, increasing 
the burden on patients.

Strengths and limitations of this study
This multicenter randomized controlled trial will be 
conducted in four tertiary hospitals in China, com-
paring the effects of patient-reported versus stand-
ard postoperative symptom management in patients 
with lung cancer. In patient-reported management, 
the lung cancer-specific scale MDASI-LC will be inte-
grated into an online questionnaire survey in the early, 
medium, and long-term management after the opera-
tion, which covers the clinical information of preop-
erative baseline, postoperative hospitalization, 1, 3, 5, 
and 7 days after the operation, and once a week after 
discharge until 12 weeks. Moreover, EORTC QLQ-
C30 was used to investigate the quality of life at base-
line and 4 and 12 weeks after the operation. Various 
postoperative adverse events or clinical issues of the 
patients will be instantly managed through the WeChat 
platform. Essentially, this trial will monitor and man-
age the physiological symptoms of the disease and the 
emotional symptoms of the patients. However, due to 
the demand for the participation of psychiatrists in 
this new caregiving model, the methodology and out-
come of this trial may be limited by the promotion and 
application of some hospitals.

In conclusion, as a randomized controlled trial, this 
study will test the feasibility of the symptom management 
system based on the WeChat applet in postoperative car-
egiving and the efficacy of psychiatrist-assisted treatment 
and provide evidence in managing patients’ symptoms in 
the medium and long term.

Trial status
The study began recruitment on 20 April 2022 and will 
continue until the last patient’s visit (anticipated 30 June 
2023). Current protocol: version 1.2 (20.08.2021). Trial 
registration number: ChiCTR 2200058876, Registered 18 
April 2022. The name of the registry is Chinese Clinical 
Trial Registry and the URL of the trial registry record is 
https:// www. chictr. org. cn/.
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